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HUMAN HEALTH ALTERNATIVES
TECHNICAL MEMORANDUM

COEUR D’ALENE BASIN, IDAHO

EXECUTIVE SUMMARY

1  INTRODUCTION

The public review draft of this technical memorandum evaluates human health alternatives that
are being considered as part of the Coeur d’Alene Basin Remedial Investigation/Feasibility
Study (RI/FS). The overall RI/FS process for the Basin evaluates both human health and
ecological risk exposures; however, because of the complexity of this project and the different
exposure mechanisms for ecological and human health risks, this technical memorandum
addresses only human health elements. A separate related report, the ecological feasibility study,
addresses the ecological risks and alternatives in the Basin. A feasibility study that combines
both the human health and ecological alternatives will be released later this year, and after
extensive stakeholder input is considered, the United States Environmental Protection Agency
(EPA), in conjunction with the State of Idaho, will prepare the Proposed Plan. Following the
public comment period for the Proposed Plan, EPA will prepare the Record of Decision, which
will summarize the remedial alternatives selected for the Basin.

The RI/FS focuses on environmental concerns resulting from historic mining operations in the
Basin (Figure ES-1), which released tailings, mine waste rock, and mine drainage that contained
potentially elevated metals concentrations. Flood waters, wind, waste storage, and other human
activities have spread these materials throughout the Basin. Environmental and human health
monitoring studies conducted in the 1970s and 1980s resulted in EPA designating the Bunker
Hill Superfund Site in 1983 for further investigation and remediation under the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA). This listing on the
National Priorities List encompassed mining releases throughout the Coeur d’Alene River Basin.

Since the mid-1980s, EPA, the Coeur d’Alene Tribe, and the State of Idaho have studied the
potential contaminant sources, environmental fate and transport, and potential environmental and
human health impacts throughout the Basin. Early actions were conducted within the Basin to
address immediate human health needs associated with some of the higher-risk exposures. In
1999, EPA initiated a remedial investigation (RI) that characterized the extent of ecological
contamination in the Basin outside Bunker Hill. Concurrent with this Basin-wide RI, human
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health and ecological risk assessments were begun to evaluate the level of risk in the Basin and
to determine the need for remedial actions.

This human health alternatives technical memorandum is based on the results of the RI and the
Public Comment Draft of the Human Health Risk Assessment (HHRA; TerraGraphics 2000),
which has been released for public review. This technical memorandum identifies and evaluates
remedial alternatives that would protect human health from mining-related metals contamination.

1.1  Purpose and Scope

The purpose of this technical memorandum is to support risk management decisions on remedies
to mitigate human health risks caused by mining-related contamination in the Basin. Remedial
technologies were identified, screened, and some eliminated, based on their applicability,
effectiveness, implementability, and relative cost (USEPA 1988). Using the remaining
technologies, alternatives were developed and compared in terms of their achievement of human
health and environmental goals.

This human health technical memorandum is being prepared for early release for public
comment, and is a portion of the Basin’s feasibility study document that is currently being
prepared. The overall feasibility study will be released later this year and will address possible
alternatives for both ecological and human health risk exposures.

The State of Idaho has developed a document referred to as the “State Plan” which includes brief
descriptions of technologies that the State would like to see incorporated into the overall remedy
selected for the Basin. The human health-related technology options in the alternatives presented
in this technical memorandum are contained within the State Plan. In light of the overlap
between the alternatives summarized herein and State Plan, EPA and the State decided that it
was not necessary to present the State Plan as a separate alternative.

The mining companies involved in the Basin have also presented a human health-related
alternative. This alternative is essentially a community health intervention program that has been
referred to as “Kids First.” It includes general community education, voluntary blood lead
screening, follow-up and intervention to identify sources of elevated blood lead levels. These
health-related components of the mining companies’ alternative are also included in both the
EPA and State approaches to human health mitigation, have been shown to be effective, and will
be carried forward during the alternatives’ evaluation phase of the FS. The mining companies’
program, however, does not proactively conduct remediation of contamination sources unless
elevated blood levels have been documented. The mining companies’ alternative was included as
a technology option and evaluated for effectiveness as part of this study.
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1.2  Feasibility Study Process

This technical memorandum was conducted in accordance with Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CERCLA, Interim Final (USEPA 1988).

In the first steps of the FS process, available data is evaluated. Potential applicable or relevant
and appropriate requirements (ARARs), the basic standards by which aspects of a hazardous
substance cleanup are measured, are then evaluated (see Chapter 2 of the technical memorandum
for details). Next, the potential remedial technologies are screened (some are eliminated) in two
steps: first, based on their technical applicability; and second, in terms of their effectiveness,
implementability, and relative cost (Chapter 2). Alternatives are then developed from the
majority of the retained remedial technologies. The retained technologies that were not included
in specific alternatives are considered as potentially viable options that may be used in site-
specific cases as appropriate.

Remedial alternatives represent a range of approaches that could be used to mitigate various
human health exposure risks related to metals contamination. For this project, the remedial
alternatives are not mutually exclusive choices; rather, they represent a framework within which
to evaluate various approaches that may be used to address the multiple contaminated media
(soil, interior dust, drinking water, homegrown vegetables, and fish). The assembled alternatives
are screened based on effectiveness, implementability, and relative cost (Chapter 3). The
alternatives that are not eliminated during this screening step are evaluated in a detailed process
(Chapter 5) that considers the following criteria:

•  Overall protection of human health and the environment
•  Compliance with ARARs
•  Long-term effectiveness
•  Reduction of toxicity, mobility, or volume
•  Short-term effectiveness
•  Implementability
•  Cost

After the alternatives have been evaluated in detail, they are compared to each other to evaluate
their relative performance in terms of each specific evaluation criterion (Chapter 6). The results
of the screening and evaluation process for human health alternatives in the Coeur d’Alene Basin
are summarized below.

1.3  Site Description

The Coeur d’Alene Basin is a large hydrologic drainage network located in the Panhandle region
of northern Idaho, in Kootenai and Shoshone Counties east of Spokane, Washington
(Figure ES-1). It includes the watershed of the Coeur d’Alene River. This study focuses on a
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portion of the Basin adjacent to the South Fork of the Coeur d’Alene River from the town of
Mullan near the eastern border of the Idaho panhandle westward to the mouth of Lake Coeur
d’Alene.

For the purpose of this study, the Basin was divided into the Upper and Lower Basins. The
Upper Basin is contained in steep mountain canyons of the South Fork of the Coeur d’Alene
River and its tributary gulches. The Lower Basin includes 11 lateral chain lakes and extensive
wetlands in the Coeur d’Alene River’s floodplain. Lake Coeur d’Alene and the citizens of Coeur
d’Alene were not included in this study, based on low risk exposures.

The population in the area of the Basin studied is approximately 10,500. Brief descriptions of
individual communities, including numbers of residences, population, and other characteristics,
are included in Appendix A of the technical memorandum. The reservation of the Coeur d’Alene
Indian Tribe, located adjacent to the southern portion of Lake Coeur d’Alene, is included in this
human health technical memorandum. The Coeur d’Alene Basin is the Tribe’s ancestral home.

The area of the Basin studied was further divided into eight areas of investigation based on
potential human health exposure (Figure ES-2):

•  Mullan—the community of Mullan and the uppermost portion of the South Fork
of the Coeur d’Alene River and its tributaries from Wallace to the headwaters of
the river

•  Burke/Ninemile —the lower portion of Canyon Creek, and Ninemile Creek

•  Wallace—the community of Wallace, located at the confluence of Canyon and
Ninemile Creeks with the South Fork of the Coeur d’Alene River

•  Silverton—the community of Silverton, located along the South Fork about
3 miles downstream from Wallace

•  Osburn—the community of Osburn, located along the South Fork adjacent to
Silverton

•  Side Gulches—Moon Creek and Gulch, a portion of the South Fork watershed,
residential areas of the Big Creek watershed, Montgomery, Nuckols, and Terror
Gulches, Sunny Slopes, Twomile, and Elk Creek

•  Kingston—portions of the Pine Creek, South Fork, and North Fork watersheds

•  Lower Basin—Coeur d’Alene River west of Cataldo to Lake Coeur d’Alene
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1.4  Affected Media and Human Health Exposure Pathways

As a result of natural dispersion processes, high concentrations of metals in mine tailings, mine
waste, and mine drainage have been transported to adjacent groundwater, surface water,
sediment, soil, and dust. The primary media of concern for this study are:

•  Soil in home yards, street rights-of-way, commercial and undeveloped properties, and
common areas, and airborne dust generated at these locations

•  Contaminated house dust
•  Drinking water from local wells or surface water
•  Contaminated fish
•  Homegrown vegetables

People in the Basin can be exposed to contaminants of potential concern by ingesting soil,
breathing dust, drinking water, and eating contaminated fish or homegrown vegetables.

One of the documents that provided source data for this technical memorandum, the Human
Health Risk Assessment (HHRA; TerraGraphics 2000), identified contaminants of potential
concern (COPCs) in the Basin by comparing detected concentrations of chemicals with
established screening values. The COPCs identified in each medium include:

•  Seven metals in soil: antimony, arsenic, cadmium, iron, lead, manganese, and zinc
•  Seven metals in house dust: antimony, arsenic, cadmium, iron, lead, manganese, and zinc
•  Five metals in groundwater: antimony, arsenic, cadmium, lead, and zinc
•  Five metals in surface water: arsenic, cadmium, lead, manganese, and mercury
•  Two metals in tap water: lead and arsenic

Fish and vegetables were not screened for COPCs; however, indicator metals were selected for
these based on toxicity and presence in the Basin. The selected indicator metals for fish
consumption were cadmium, lead, and mercury, and for vegetables were arsenic, cadmium, and
lead. A more detailed discussion of COPCs and contamination in the Basin is presented in the
HHRA (TerraGraphics 2000). Although not considered a primary medium of concern in the
HHRA, interior and exterior lead-based paint was considered to be a contributor to lead
concentrations in yard soil and house dust. These are important sources that need to be addressed
on a case-by-case basis.
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1.5  Human Health Risk Summary

1.5.1  Non-Cancer Health Risk

In the HHRA, major population groups were quantitatively evaluated for a variety of exposure
pathways, media, contaminants, and geographical areas. For metals other than lead, the HHRA
concluded that an unacceptable level of non-cancer health risk existed for certain scenarios,
considering the maximum exposure that can reasonably be expected (reasonable maximum
exposure condition, or RME). These included children and adults exposed to arsenic, iron,
cadmium, and zinc in yard soil, drinking water, homegrown vegetables, and fish consumption as
a result of a subsistence lifestyle.

Lead health surveys conducted in the Basin area by State and local health authorities have noted
excessive levels of lead in the blood of children, with only minor problems among adults. The
source of greatest lead exposure for a theoretical average child is the home (Figure ES-3). In this
home environment, house dust and yard soil contribute the most lead to children’s exposure
(Figure ES-4). House dust is generated largely by tracking contaminated soil into residences.
Drinking water and diet contribute relatively little to the average child’s lead exposure in the
home.

Figures ES-5 and ES-6 graphically show lead concentrations in yard soil and house dust in the
eight areas of investigation. These data were obtained from the HHRA (TerraGraphics 2000).

1.5.2  Cancer Health Risk

The RME risk of cancer from metals other than lead exceeded 1x10-6 in all areas, and the most
typical exposure scenario (central tendency, or CT) exceeded 1x10-6 in most areas. However, the
RME cancer risk exceeded the EPA target range of 1x10-6 to 1x10-4 only in the Side Gulches
investigation area. Arsenic was the only carcinogenic COPC evaluated in the study area.

For residents overall, yard surface soil contributed the most to cancer risk; drinking water also
contributed significantly to cancer risk for residents in the Side Gulches. Although drinking
water was not the primary contributor to cancer risk for residential scenarios, RME cancer risk
estimates for drinking water did exceed 1 x 10-6 in all investigation areas, due almost entirely to
select high concentrations of arsenic in scattered private wells. The private wells exceeding
1 x 10-6 are believed to be drawing water from shallow aquifer zones.
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2  REGULATORY ISSUES AND REMEDIATION GOALS

A number of regulatory issues govern environmental cleanup projects, including laws and
regulations that must be complied with, as well as cleanup levels for contaminants. Related to
this are the goals that the remedial action is intended to achieve, and the general approach to
achieving those goals. These issues are discussed briefly below.

2.1  Summary of Potential ARARs

Applicable or relevant and appropriate requirements (ARARs) are basic standards by which
aspects of an environmental remediation cleanup are measured. ARARs include promulgated
environmental requirements, criteria, and other standards. Other factors to be considered (TBCs)
in selecting a remedy might include unpromulgated standards, criteria, and advisories; however,
TBCs are not evaluated using the formal process required for ARARs and are not legally
binding. ARARs of federal, state, and tribal governments must be complied with during response
actions. Local ordinances with promulgated criteria or standards are not considered ARARs but
could represent TBCs.

This technical memorandum includes only ARARs and TBCs for the metals that are considered
COPCs for human health for residential and recreational soil, drinking water, house dust, and
fish and homegrown vegetable consumption: antimony, arsenic, cadmium, iron, lead,
manganese, mercury, and zinc (TerraGraphics 2000). Appendix C of the technical memorandum
summarizes the potential federal and state chemical-specific, location-specific, and action-
specific ARARs and TBCs for the Coeur d’Alene Basin.

2.2  Remedial Action Objectives and Preliminary Remediation Goals

In addition to ARARs, remedial action objectives (RAOs) are established that ensure that
conditions after remediation are safe or of limited risk to human health. Preliminary remediation
goals (PRGs) are then established as desired endpoint concentrations or risk levels that are
considered protective once achieved..

The preliminary RAOs for human health are listed in Table ES-1. For lead, remedial action
objectives are focused on lead concentrations in affected media that will result in acceptable
blood lead concentrations for children. Preliminary PRGs for soil and drinking water are listed in
Tables 2-2 and 2-3 of the technical memorandum. RAOs and PRGs for homegrown vegetables
and fish consumption were not developed; however, actions taken for other media will protect
food chain exposures.
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2.3  General Response Actions

General response actions (GRAs) are general approaches that can be used to achieve RAOs.
GRAs encompass a broad range of remedial technologies and process options. The general
GRAs considered for the human health exposure risks in the Basin include the following:

•  No Action
•  Access and Use Modification
•  Containment
•  Treatment
•  Volume Reduction
•  Disposal

Monitoring alone was not considered as a GRA; however, it was considered to be potentially
applicable with all technologies to determine whether or not a technology is achieving RAOs,
and to evaluate long-term effectiveness.

3  SCREENING OF REMEDIAL TECHNOLOGIES

As a starting point in determining how to address human health exposure risks in the Basin, a list
of potential remedial technologies and process options for soil, drinking water, and house dust
was compiled. These were then evaluated solely on the basis of technical implementability, and
some were eliminated. The technologies and process options that remained were then evaluated
in terms of their effectiveness, implementability, and relative cost. The results of this evaluation
are listed in Table ES-2. The table notes whether a technology or process option was retained or
not retained. The retained options were carried forward to form the basis for remedial action
alternatives.

4  REMEDIAL ALTERNATIVES

4.1  Screening of Alternatives

The retained technologies and process options were then assembled into remedial alternatives for
soil, house dust, drinking water, and fish consumption. (Risk from eating homegrown vegetables
is addressed by the yard soil alternatives). Alternatives for each medium were assembled
independently of the other media to allow maximum flexibility in future decision-making.
However, alternatives are not considered to be mutually exclusive; rather, cleanup at a particular
site could consist of several alternatives based on the type(s) and concentration of contaminated
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media present. Not all retained process options were necessarily incorporated into alternatives;
process options could be removed or added to an alternative in the future as a result of new data,
stakeholder input, or other considerations.

Each alternative was evaluated against three general screening criteria (effectiveness,
implementability, and comparative cost), and alternatives that were judged unacceptable were
eliminated. The alternatives retained after this screening are described below and compiled in
Table ES-3. Tables ES-4 through ES-7 list the technologies and process options that make up
each alternative.

4.2  Description of Retained Alternatives

4.2.1  Soil Alternatives

Soil Alternative S1—No Action. This alternative would leave contaminated soil in place with
no change in existing conditions. It would not remove contaminated soil from residential yards
and gardens in the Basin, provide no information, education, or counseling for residents with
contaminated yards, and would not monitor blood lead levels to evaluate the impacts of
continued exposure.

Soil Alternative S2—Information and Intervention. This alternative would include deed
notices, pamphlet distribution, press releases, public meetings, publicly posted notices, and
advisory signs in public areas to both inform the public of risk mitigation and new risk
information, and to solicit public input and involvement. This alternative would also include a
program similar to the Panhandle Health District’s Lead Health Intervention Services, which
provides personal health and hygiene information to help mitigate exposure to contaminants.
Services also include biological monitoring, yard and home sampling, and nursing follow-up
services. An institutional controls program which would include local construction regulations
(developed and implemented in conjunction with local zoning, building, or planning
commissions) may also be considered in certain areas if risk conditions warrant.

Soil Alternative S3—Information and Intervention and Access Modifications. In addition to
information and intervention, this alternative would include constructing fences or other barriers
around certain areas and providing maintenance to prevent or limit access to certain areas where
risk level and persistency warrant. This alternative is not intended for use at residential
properties.

Soil Alternative S4—Information and Intervention and Partial Removal and Barriers. In
addition to information and intervention, this alternative would include removing a limited
amount of contaminated soil and placing clean barriers. Contaminated yards would be excavated
to an assumed depth of about 1 foot. Garden areas would be provided with a minimum of 2 feet
of clean fill. In order to mitigate potential exposure pathways, the excavated areas would be
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backfilled with clean soils and/or capped. Where appropriate, exteriors of structures would be
pressure-washed before remedial measures are performed, to reduce the potential for
recontamination from lead-based paint. Risk would be further reduced by installing visual
markers to delineate the limits of soil removal. In addition to residential yards, common use
areas such as streets, alleys, rights-of-ways, and playgrounds would also be candidates for
remediation if soil contamination and exposure risks warrant. This alternative would also include
revegetation and interim dust control during soil excavation. For recreational areas this
alternative would include site improvements to reduce exposure risks. These would be specific to
individual recreational areas and, in addition to partial soil removal and access restrictions, could
include stabilizing river banks, constructing paved boat ramps and parking areas, excavating or
capping day-use and overnight camping areas, and providing picnic tables.

Soil Alternative S5—Information and Intervention and Complete Removal. In addition to
information and intervention, this alternative would attempt to completely remove from
properties and dispose soil that exceeds action levels. The depth of contaminated soil is expected
to vary considerably within the Basin, but complete removal is considered to be excavation of
residential yard and garden areas to a depth of 4 feet. If warranted, exteriors of structures would
be pressure-washed to reduce the potential for recontamination from lead-based paint. This
alternative would include backfilling the properties with clean soil to reestablish site grades and
revegetating the reclaimed ground surface. It would also include interim dust control during soil
excavation. This alternative is not envisioned for recreational areas.

4.2.2  Drinking Water Alternatives

Drinking Water Alternative W1—No Action. This alternative would leave contaminated
drinking water sources in place with no changes in existing use. It would take no action to
prevent exposure to COPCs in drinking water, and would provide no information or education to
exposed residents.

Drinking Water Alternative W2—Public Information. This alternative would include:
pamphlet distribution, press releases, public meetings, and publicly posted notices to inform the
public of risk mitigation and new risk information, and to solicit public input and involvement.
Because this alternative would require an ongoing effort, it is considered primarily for use at the
community level and is considered generally not feasible for individual residences except for
raising general awareness of risks.

Drinking Water Alternative W3—Public Information and Residential Treatment. In
addition to public information, this alternative would include wellhead filtration (if applicable)
and point-of-use filtration. Filters would be placed at each tap or other point of use in residences.
If possible, a single filter would be placed on the main residence service line to avoid potential
confusion and change-out costs for multiple filters. A change-out program would be required to
ensure that filters are changed on the required schedule.



HUMAN HEALTH ALTERNATIVES TECH MEMO, COEUR D'ALENE BASIN, IDAHO
EXECUTIVE SUMMARY—PUBLIC COMMENT DRAFT Date: 10/18/00
RAC, EPA Region 10 Page ES-11
Work Assignment No. 069-RI-CO-102Q

SEA/CDA EXECUTIVE SUMMARY.DOC

Drinking Water Alternative W4—Public Information and Alternative Source, Public
Water Utility. In addition to public information, this alternative would include permitting and
constructing drinking water conveyances from public water utilities to residences or common-
use areas. Information programs would be used to better inform residents about lead risks from
in-home plumbing.

Drinking Water Alternative W5—Public Information and Alternative Source,
Groundwater. For properties currently supplied by contaminated water wells or other
unregulated sources this alternative would include (in addition to public information) permitting
and constructing new wells into a suitable alternative aquifer, installing necessary appurtenances,
and abandoning existing contaminated wells. The suitability of the alternative aquifer (for
example, water yield and quality) would need to be evaluated before drilling any new wells.
After well construction, groundwater sampling would be conducted to verify that new wells
supply water capable of achieving the RAOs. Subsequent monitoring would also be conducted to
ensure continual achievement of RAOs. Information programs would be used to better inform
residents about lead risks from in-home plumbing.

Drinking Water Alternative W6—Public Information and Multiple Alternative Sources.
This alternative would include public information plus one of the above-described alternatives,
depending on geographic issues. For areas inside water districts, the assumed alternative would
provide individual residences or common areas with a hookup to the existing public conveyance
system. For areas outside water districts (mostly in the tributary gulches), it is assumed that
public water utilities will not be able to provide an alternative water source because of the
annexation and engineering issues of constructing distribution systems; therefore, the assumed
alternative for these areas would be to provide either point-of-use treatment or new groundwater
wells. Alternative W6 would include a survey of residences during remedial design to determine
whether they were served by public water utilities, and to determine residences at which COPCs
in drinking water exceed maximum contaminant levels.

4.2.3  House Dust Alternatives

House Dust Alternative D1—No Action. The No Action alternative would leave contaminated
house dust in place and would not change existing conditions. It would take no action to prevent
exposure, and provide no information or education to exposed residents.

House Dust Alternative D2—Information and Intervention and Vacuum Loan
Program/Dust Mats. This alternative has three major components. First, information and
intervention for house dust would include pamphlet distribution, press releases, public meetings,
and publicly-posted notices to inform the public of remedial actions and to provide exposure
education. In addition, public input and involvement would be sought. This program has been
administered as part of the Panhandle Health District’s Lead Health Intervention Program at the
Bunker Hill 21-square-mile area for approximately 15 years and throughout the Basin since
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1996. The second component of this alternative would be expansion of the Vacuum Loan
Program initiated at Bunker Hill, which allows residents to use a heavy-duty vacuum cleaner
equipped with high efficiency particulate air (HEPA) filters. The third component would be free
dust mats for entryways, which would be provided to residents to reduce tracking exterior dust
into the home. Monitoring would also be conducted to ensure continued achievement of RAOs.

House Dust Alternative D3—Information and Intervention, Vacuum Loan Program/Dust
Mats, Interior Source Removal, and Capping/More Extensive Cleaning. In addition to the
components of Alternative D2, this alternative would include interior cleaning, and removing
and replacing some household items that are either difficult to clean effectively or which provide
a source for recontamination. Interior cleaning would include a one-time cleaning of hard
surfaces and heating and cooling systems and removal and replacement of major interior dust
sources such as carpet and some soft furniture. These activities would occur only after exterior
sources of contamination had been permanently remediated, to ensure cost-effectiveness and
prevent recontamination. Based on observations from yard remediation in the Bunker Hill area,
once exterior yard soil is cleaned up, relatively few homes are expected to require the extensive
interior cleaning provided by Alternative D3. In addition, this alternative would consider crawl
spaces, attics, and basements. Contaminated crawl spaces would be capped with a sand or
synthetic cover to prevent dust generation and tracking soil into the home. Accessible attics and
basements would also be cleaned. The exact scope of this alternative will dependent on the
conditions of each residence. Temporary relocation of residents might be required during
cleaning to protect their safety. Monitoring would also be conducted to ensure that RAOs
continue to be achieved.

4.2.4  Fish Consumption Alternatives

Fish Consumption Alternative F1—No Action. This alternative would take no action to
address the potential human health risk to residents and Tribal members of eating contaminated
fish. It would take no action to prevent exposure, and provide no information or education to
people likely to consume contaminated fish.

Fish Consumption Alternative F2—Information and Intervention. In addition to the
information and intervention efforts of other alternatives, this alternative would educate
fishermen and other recreationists of the potential health risk of consuming contaminated fish
caught in waterways and wetlands. All printed materials, press releases, and public meetings
developed to inform the public of basin metals issues would include information about the fish
risks, how to reduce exposure, prevention, and other pertinent issues. Fish hazard information
programs would be expanded to the Coeur d'Alene Indian Reservation communities as
appropriate to ensure that Tribal members are kept informed. Targeted community education
programs would be implemented in Benewah, Kootenai, and Shoshone Counties. A well-
maintained signage program to educate fishermen and other water users of metals hazards would
be implemented at all river/lake access sites and common use areas, including the Coeur d'Alene
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River Trail system corridor. Idaho Fish and Game, Idaho State Parks, U.S. Forest Service, and
BLM field personnel who regularly contact basin fishermen and recreationists would be trained
in metals risk management and supplied with appropriate pamphlets and signs.

Fish Consumption Alternative F3—Information and Intervention and Monitoring. This
alternative would build on the efforts of informing and educating fishermen of fish/metals risks
in Alternative F2. An effort to gain more fish metals load data from all each of the lateral lakes,
the South Fork, lower Coeur d'Alene River and Lake Coeur d'Alene is the keystone of this
alternative. The current limited fish flesh data from three lateral lakes would be expanded so that
lake-specific recommendations and intervention can be accurately provided to the public. Waters
and fish species that are totally free of metals risks would be identified and highlighted. As basin
cleanup and mitigation efforts proceed, periodic resampling would provide valuable
effectiveness monitoring data for biological response to cleaner waters, sediment, and upstream
soils. A trained seasonal “River Ranger” program would be instituted to make daily contacts
with fishermen and boaters to inform and educate them of metals hazards and prevention
methods. Fishermen can be directed to lakes or rivers where fish metals risks are known to be the
lowest.

5  DETAILED EVALUATION OF ALTERNATIVES

5.1  Site-Specific Considerations

The number of media, the number of alternatives, and the large extent of the Coeur d’Alene
Basin RI/FS make it an intricate and complex project. One of the most important factors in the
human health portion of the study is the variation in the communities in the Basin. Different
communities have different geographic and demographic situations, which result in different
concerns and requirements for remedial alternatives—what is applicable or appropriate for a
given community may not be suitable elsewhere in the Basin. It is clear that the concerns of
individual communities must be addressed, and every effort will continue to be made to do so.
Descriptions of the communities considered in this study, including numbers of residences,
population, and other characteristics, are included in Appendix A.

Although a community approach was used for a general evaluation of alternatives, it is not the
intent of the memorandum to exclude the use of specific alternatives for remediation of
individual residential yards. Considerable variability is expected within communities and it is the
intent of this analysis to allow a broad range of technologies and process options to be used
during remedial actions.

In addition to community-specific concerns, it was necessary to make certain assumptions when
evaluating the alternatives, and these may affect the conservativeness, cost, and selection of
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preferred alternatives for different media in different locations. The community- and site-specific
considerations and assumptions that were made are described in detail in Chapter 4 of the
technical memorandum. A brief summary of these considerations and assumptions is provided
below.

Soil

•  Number of residential yards to remediate
•  Location of homes or communities with respect to floodplains
•  Potential for recontamination of yards
•  Difficult access to yards
•  Amount and condition of exterior lead-based paint
•  Unpaved streets and drainage
•  Availability of soil repositories
•  Number and locations of recreation areas needing remediation

House Dust

•  Absence of regulatory guidance or PRG for lead
in house dust

•  Number of home interiors needing remediation
•  Potential for recontamination of home interiors
•  Source of lead in the home: exterior soil vs. lead-based paint
•  Trends in residential dust lead over time

Drinking Water

•  Number of residences requiring drinking water remediation
•  Availability of suitable alternative aquifer for groundwater supply
•  Distance to existing drinking water infrastructure
•  Type of unregulated drinking water source used in a home
•  Extent of available data on groundwater contamination

Fish Consumption

•  Extent of data on lead levels in fish tissues
•  Quantity of fish in the diet
•  Whether fillets or whole fish are eaten
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5.2  Detailed Evaluation of Alternatives

The next step of the feasibility process involved a detailed evaluation of each alternative to
determine whether all alternatives satisfy statutory and regulatory criteria. Each alternative was
analyzed with regard to the following seven criteria prescribed by USEPA guidance (1988):

•  Overall protection of human health and the environment
•  Compliance with applicable or relevant and appropriate requirements (ARARs)
•  Long-term effectiveness
•  Reduction of toxicity, mobility, volume, persistence, and propensity to

bioaccumulate
•  Short-term effectiveness
•  Implementability, reliability, and constructibility
•  Cost

Two additional criteria that will be considered after the public comment period is complete are
state agency acceptance and community acceptance. The results of the detailed evaluation of the
alternatives are discussed in Chapter 5 of the technical memorandum.

6  COMPARATIVE EVALUATION OF ALTERNATIVES

After the detailed evaluation, the alternatives for each medium were compared to each other to
determine their relative benefits or drawbacks, using the seven evaluation criteria listed above.
State and community acceptance will be considered after the public comment period. The results
of the comparative evaluation are compiled in Tables ES-8 through ES-11.
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Table ES-1
Preliminary Remedial Action Objectives

Environmental Media Preliminary Remedial Action Objectives

Soils and Source Materials Prevent mechanical transportation of soil containing unacceptable levels of contaminants into residential areas and
structures.

Prevent the exposure of humans to lead in soil such that there is a 95% or greater probability that a child or
children ages 0 to 84 months have blood lead levels less than 10 µg/dL, and a 1% or lower probability that a child
or children ages 0 to 84 months have blood lead levels greater than 15 µg/dL.a

Prevent direct human exposure to soils (ingestion, inhalation, and dermal contact) that:
•  would produce excess cancer risks greater than 1x10-6; OR
•  have concentrations of COPCs greater than selected PRGs for soil (see Table 2-1).

Groundwater and Surface
Water as Drinking Water

Prevent ingestion by humans of groundwater or surface water withdrawn or diverted from a private, unregulated
source and used as drinking water and which contains COPCs for drinking water exceeding selected PRGs for
drinking water (see Table 2-2).

House Dust Prevent the introduction of lead to residences from areas outside the home via tracking and air pathways so that
there is a 95% or greater probability that a child or children ages 0 to 84 months have blood lead levels less than 10
µg/dL, and a 1% or lower probability that a child or children ages 0 to 84 months have blood lead levels greater
than 15 µg/dL. a

 Fish Consumption Prevent ingestion by humans of aquatic organisms from surface waters containing contaminants of concern
exceeding risk-based threshold concentrations.

Vegetable Consumption Prevent ingestion by humans of homegrown vegetables containing contaminants of concern exceeding risk-based
threshold concentrations.
Prevent use of residential garden soil that has concentrations of COPCs greater than rural northern Idaho
background levels.

Notes:
a Development of these objectives are based on directives by EPA OSWER as presented in Appendix D.
NAAQS – National Ambient Air Quality Standards
OSWER – Office of Solid Waste and Emergency Response
TSP – total suspended particulates
µg/dL – micrograms per deciliter
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General Response Action Remedial Technology Process Option Retained
Not

Retained Reason for Exclusion/Notes
Soil
No Action No Action None ����

Access and Use Public Information Updates Deed Notices ����

Modifications Sod/Grass Requirements ���� Retained as interim barrier in undeveloped areas
Pamphlet Distribution ����

Press Releases ����

Public Meetings ����

Notice Posting ����

Access Modification Advisory Signs ����

Fence Construction ����

Local Regulation Institutional Controls Program ����

Health Intervention Panhandle Health District Lead Health Services ����

Community Health Protection Program (Kids First) ���� Low effectiveness for intervention; health monitoring retained
Relocation Temporary Relocation ����

Permanent Relocation ����

Containment Capping Soil Cap Construction ����

Clay ���� Soil caps are equally effective, cost less
Synthetic Membranes ���� Soil caps are equally effective, cost less
Sprayed Asphalt ���� Soil caps are equally effective, cost less
Asphaltic Concrete Cap Construction ����

Multilayered Cap ����

Concrete Cap Construction ����

Chemical Sealants/Stabilizers ���� Retained only as temporary remedial action
Horizontal Barriers Visual Markers ���� Retained for potential use with soil removal

Capillary Barrier ����

Chemical Barrier ���� Not effective for human health exposure pathways
Limestone Rock Barrier ���� Not effective for human health exposure pathways

Surface Controls Surface Sealing ���� Interim use only during remedial activities
Soil Stabilization ���� Other surface controls equally effective, cost less
Grading ����

Diversion and Control Structures ����

Revegetation ���� Potential use to limit erosion and dust
Interim Construction-Related Water ���� Interim use only during remedial activities
Dust Suppression Membrane/Tarps ���� Interim use only during remedial activities

Organic Agents/Polymers/Foams ���� Interim use only during remedial activities
Hygroscopic Agents ���� Other technologies equally effective, cost less

Volume Reduction Excavation & Backfill Soil Removal & Replacement ����

Sod Removal and Replacement ����

Decontamination Exterior Washing ����

Mechanical Operations ����

Table ES-2
Summary of Remedial Technologies and Process Options - All Media

SEA/CDA Ex Sum Tables.xls/Table 2 1
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General Response Action Remedial Technology Process Option Retained
Not

Retained Reason for Exclusion/Notes

Table ES-2
Summary of Remedial Technologies and Process Options - All Media

Treatment Chemical Treatment pH Adjustments ���� Limited effectiveness at reducing exposure
Phosphate Stabilization ���� Cost too high for volume and extent needed
Leaching ���� Unproven technology

In situ Treatment Deep Tilling ����

Pozzolanic Agents ���� Aesthetically unacceptable
Soil Leaching ���� Unproven technology

Disposal Temporary Storage Waste Storage ����

Subterannean Disposal Deep Mine Disposal ����

Permanent Above-Ground Disposal Existing Waste Repository ���� Potential use with soil removal
New Waste Repository ���� Potential use with soil removal

Drinking Water
No Action No Action None ����

    Access and Use Public Information Updates Pamphlet Distribution ����

Modifications Press Releases ����

Public Meetings ����

Notice Posting ����

Relocation Temporary Relocation ����

Permanent Relocation ����

Treatment Community Source Treatment Precipitation ���� Other options are equally effective, cost less
Modified Activated Carbon ���� Potential option for lead removal
Ion Exchange ���� Other options are equally effective, cost less
Alumina Adsorption ���� Only supplemental to other treatments
Oxidation ���� Potential use with alumina for arsenic removal
Filtration ����

Wellhead Treatment Filtration ����

Point-of-Use Treatment Filtration ����

Home Reverse Osmosis ����

Provide New Supply Purveyor Hookup Public Water Purveyor ����

Well Drilling Deepen Existing Well ���� Low effectiveness, high cost; risk to aquifers
Rehabilitate Existing Well ���� Not effective if source aquifer contaminated
Abandon Existing Well ����

Drill New Well ���� Must consider suitability of alternative aquifer
Water Importation Bottled Water ����

SEA/CDA Ex Sum Tables.xls/Table 2 2
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General Response Action Remedial Technology Process Option Retained
Not

Retained Reason for Exclusion/Notes

Table ES-2
Summary of Remedial Technologies and Process Options - All Media

House Dust
No Action No Action None ����

Access and Use Public Information Updates Pamphlet Distribution ����

Modifications Press Releases ����

Public Meetings ����

Notice Posting ����

Health Intervention Panhandle Health District Lead Health Services ����

Community Health Protection Program (Kids First) ���� Low effectiveness for intervention; health monitoring retained
Hazard Isolation Limited Isolation ���� Education in Lead Health IP should be as effective

Complete Isolation ���� Cleaning should be equally effective, cost less
Renovation ���� Cleaning should be equally effective, cost less

Relocation Temporary Relocation ����

Permanent Relocation ����

Containment Capping Sand Cap - Crawl Space ����

Synthetic Cap - Crawl Space ����

Volume Reduction Decontamination Interior Washing ���� Not effective
One-Time Cleaning of Hard Surfaces ����

Periodic/Regular Cleaning of Hard Surfaces ���� One-time cleaning equally effective, costs less
One-Time Industrial Vacuuming ���� Not effective
Periodic/Regular Industrial Vacuuming ���� Other options more effective, cost less
One-Time Heavy-Duty Vacuuming ���� Not effective
Periodic/Regular Heavy-Duty Vacuuming ���� Other options more effective, cost less
On-Demand Self-Checkout Heavy Duty Vacuuming ����

Cleaning of Heating/Cooling Systems ����

Cleaning of Attic/Basement Dusts ����

Remove & Replace Remove/Replace Contaminated Flooring ����

Remove/Replace Soft Furniture ����

Remove/Replace Heating and Cooling Systems ���� Cleaning these systems as effective, costs less
Remove/Replace Attic and Basement Insulation ���� Costs more than cleaning, effectiveness not demonstrated
Remove/Replace Foundation ���� Foundation containment more effective, costs less
Remove/Replace Crawl Space Soil ���� Isolation and barriers more effective, cost less

Air Filtration Air Purifying Filters for Heating & Cooling Systems ���� Not likely to be effective
Portable Air Purifying Filters ���� Not likely to be effective

Fish
No Action No Action None ����

Access and Use Public Information Updates Pamphlet Distribution ����

Modifications Press Releases ����

Public Meetings ����

Field Contacts ����

Notice Posting ����

Monitoring Monitoring Fish Sampling ����

Fish Counts ����

SEA/CDA Ex Sum Tables.xls/Table 2 3



HUMAN HEALTH ALTERNATIVES TECH MEMO, COEUR D'ALENE BASIN, IDAHO
EXECUTIVE SUMMARY—PUBLIC COMMENT DRAFT

Alternative Description Abbreviated Name

Soil Alternativesa

Alternative S1 No Action No Action
Alternative S2 Information and Intervention Information and Intervention
Alternative S3 Information and Intervention and Access Modifications Access Modifications
Alternative S4 Information and Intervention and Limited Removal and Barriers Partial Removal and Barriers
Alternative S5 Information and Intervention and Complete Removal Complete Removal
Drinking Water Alternatives
Alternative W1 No Action No Action
Alternative W2 Public Information Public Information
Alternative W3 Public Information and Residential Treatment Residential Treatment
Alternative W4 Public Information and Alternative Source, Public Water Utility Public Water
Alternative W5 Public Information and Alternative Source, Groundwater Groundwater
Alternative W6 Public Information and Multiple Alternative Sources Multiple Alternative Sources
House Dust Alternatives
Alternative D1 No Action No Action
Alternative D2 Information and Intervention and Vacuum LoanProgram/Dust Mats Vacuum Loan
Alternative D3 D2 and Extensive Cleaning Extensive Cleaning
Fish Consumption Alternatives
Alternative F1 No Action No Action
Alternative F2 Information and Intervention Information and Intervention
Alternative F3 Information and Intervention and Monitoring Monitoring

    

Table ES-3
Summary of Retained Alternatives

a For residential properties, Alternatives S2, S4, and S5 include relocation, if necessary. For recreational areas, Alternative S4 includes 
access modifications and site improvements, if necessary.  

SEA/CDA Ex Sum Tables.xls/Table 3 4
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Remedial Technology Process Option S1 S2 S3 S4 S5
No Action None �

Public Information Updates Deed Notices � � �

Sod/Grass Requirements �

Pamphlet Distribution � � � �

Press Releases � � � �

Public Meetings � � � �

Notice Posting � � �

Access Modification Advisory Signs � �

Fence Construction �

Local Regulation Institutional Controls Program � � �

Health Intervention PHD Lead Health Intervention Program � � � �

Relocation (Not recreational areas) Temporary � � �

Permanent � � �

Capping Soil �

Asphaltic Concrete �

Multilayered Cap �

Concrete Cap �

Chemical Sealants/Stabilizers (temporary only) �

Horizontal Barriers Visual Barrier �

Capillary Barrier �

Surface Controls Surface Sealing � �

Grading � �

Diversion and Control Structures � �

Revegetation � �

Interim Construction-Related Water � �

Dust Supression Organic Agents/Polymers/Foams � �

Membranes/Tarps � �

Excavation/Backfill Soils Removal and Replacement � �

Sod Removal and Replacement � �

Decontamination Exterior Washing � �

Mechanical Operations � �

Disposal Deep Tilling � �

Waste Storage � �

Deep Mine Disposal � �

Existing Waste Repository � �

New Waste Repository � �

Alternative S1 = No Action
Alternative S2 = Information and Intervention
Alternative S3 = Access Modifications
Alternative S4 = Partial Removal
Alternative S5 = Complete Removal
For residential properties, Alternatives S2, S4, and S5 include relocation, if necessary.   
For recreational areas, Alternative S4 includes access modifications and site improvements, if necessary.
PHD = Panhandle Health District

Alternative

Table ES-4
Remedial Technologies and Process Options - Retained Soil Alternatives

SEA/CDA Ex Sum Tables.xls/Table 4 5
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Remedial Technology Process Option D1 D2 D3
No Action None �

Public Information Updates Pamphlet Distribution � �

Press Releases � �

Public Meetings � �

Notice Posting � �

Health Intervention PHD Lead Health Intervention Program � �

Relocation Temporary � �

Permanent (considered only for select isolated cases) � �

Capping Sand Cap, Crawl Space Soil �

Synthetic Cap, Crawl Space Soil �

Decontamination One-Time Cleaning of Hard Surfaces �

On-Demand Self-Checkout Heavy-Duty Vacuuming � �

Dust Mats � �

Cleaning of Heating/Cooling Systems �

Cleaning of Attic/Basement Dusts �

Remove/Replace Remove/Replace Contaminated Flooring �

Remove/Replace Soft Furniture �

Alternative D1 = No Action
Alternative D2 = Information and Intervention, Vacuum Loan/Dust Mats
Alternative D3 = D2 + Extensive Cleaning
PHD = Panhandle Health District

Table ES-5
Remedial Technologies and Process Options - Retained House Dust Alternatives

Alternative

SEA/CDA Ex Sum Tables.xls/Table 5 6
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Remedial Technology Process Option W1 W2 W3 W4 W5 W6
No Action None �

Public Information Updates Pamphlet Distribution � � � � �

Press Releases � � � � �

Public Meetings � � � � �

Notice Posting � � � � �

Wellhead Treatment Filtration �

Point-of-Use Treatment Filtration � �

Reverse Osmosis � �

Public Water Hookup Public Water System � �

Well Drilling Abandon Existing Well � �

Drill New Well � �

Point-of-Use Monitoring Tap Sampling � � �

Other Point Sampling � � �

Alternative W1 = No Action
Alternative W2 = Public Information
Alternative W3 = W2 + Residential Treatment
Alternative W4 = W2 + Alternative Source, Public Water Utility
Alternative W5 = W2 + Alternative Source, Groundwater
Alternative W6 = W2 + Multiple Alternative Sources

Remedial Technology Process Option F1 F2 F3
No Action None �

Information & Intervention Pamphlet Distribution � �

Press Releases � �

Public Meetings � �

Notice Posting � �

Monitoring Fish Sampling �

Creel Sampling �

River Ranger Program �

Alternative F1 = No Action
Alternative F2 = Information and Intervention
Alternative F3 = F2 + Monitoring

Alternative

Table ES-6
Remedial Technologies and Process Options - Retained Drinking Water Alternatives

Alternative

Remedial Technologies and Process Options - Retained Fish Consumption Alternatives
Table ES-7

SEA/CDA Ex Sum Tables.xls/Tables 6&7 7
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Criteria

ernative
Overall 

Protectiveness
Compliance
with ARARs

Long-Term
Effectiveness

Reduction of
Toxicity, 
Mobility,
Volume

Short-Term
Effectiveness Implementability

Cost for 
500 ppm 

Cleanup Level

Cost for 
1000 ppm 

Cleanup Level
Recreational Areas

Alternative S1 � � � � � ✝✝● ✝✝  -- $0
Alternative S2 ◗ � ◗ � ◗ ✝✝● ✝✝  -- $243,000
Alternative S3 ◗ � ◗ � ✝✝● ✝✝ ❍  -- $692,000
Alternative S4 ◗ ◗ ◗ ◗ ✝✝● ✝✝ ◗  -- $2,018,000

Residential Yards
Alternative S1 � � � � � ✝✝● ✝✝ $0 $0
Alternative S2 ❍ � ❍ � ❍ ✝✝● ✝✝ $9,340,000 $5,511,000
Alternative S4 ◗ ◗ ◗ ◗ ✝✝● ✝✝ ◗ $91,757,000 $49,928,000
Alternative S5 ✝✝● ✝✝ ✝✝● ✝✝ ✝✝● ✝✝ ✝✝● ✝✝ ✝✝● ✝✝ ◗ $140,250,000 $76,208,000

Other Areas
Alternative S1 � � � � � ✝✝● ✝✝  -- $0
Alternative S2 ❍ � ❍ � ❍ ✝✝● ✝✝  -- $312,000
Alternative S3 ◗ � ◗ � ✝✝● ✝✝ ❍  -- $2,212,000
Alternative S4 ◗ ◗ ◗ ◗ ✝✝● ✝✝ ◗  -- $35,252,000
Alternative S5 ❍ ✝✝● ✝✝ ✝✝● ✝✝ ✝✝● ✝✝ ✝✝● ✝✝ ◗  -- $52,437,000

Rating system: Alternative S1 = No Action
✝● ✝✝High Alternative S2 = Information and Intervention
◗ Medium Alternative S3 = Access Modifications
❍ Low Alternative S4 = Partial Removal
� Lowest Alternative S5 = Complete Removal

Note: For residential areas, comparative evaluation is for 500 ppm cleanup level; the cleanup level for recreational and other areas is assumed to be 1000 ppm.

Table ES-8
Comparative Evaluation of Soil Alternatives

SEA\CDA Ex Sum Tables.xls 8
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Criteria

Overall 
Protectiveness

Compliance
with ARARs

Long-Term
Effectiveness

Reduction of
Toxicity, 
Mobility,
Volume

Short-Term
Effectiveness Implementability Cost

Alternative W1 (No Action, all areas) � � � � � ● $0
Alternattive W2 (Public Information, all areas) ❍ � ❍ � ❍ ● $428,000
Alternative W3 (Residential Treatment, all areas) ◗ ◗ ◗ ❍ ● ● $1,418,000
Alternative W4 (Public Water)a  

Upper Basin (inside water district) ● ● ● � ◗ ● $129,000
Upper Basin (outside water district) ● ● ● � ◗ ❍ $7,208,000
Lower Basin & Kingston (inside water district) ● ● ● � ◗ ◗ $688,000
Lower Basin & Kingston (outside water district) ● ● ● � ◗ ❍ $2,821,000

Alternative W5 (Groundwater)a

Upper Basin (inside water district) ● ● ◗ � ◗ ❍ $152,000
Upper Basin (outside water district) ● ● ◗ � ◗ ❍ $268,000
Lower Basin & Kingston (inside water district) ● ● ◗ � ◗ ● $1,245,000
Lower Basin & Kingston (outside water district) ● ● ◗ � ◗ ● $1,245,000

Alternative W6 (Multiple Alternative Sources) ● ● ● ❍ ● ● $2,210,000

a  Does not include Alternative W2 or 1% discount for relocation
Upper Basin (inside water district) - includes Mullan, Wallace, Silverton, Woodland Park, Corwall, Mace, Burke, Big Creek, Montgomery Gulch and Pine Creek
Upper Basin (outside water district) - includes McCarty, Day Rock, Black Cloud, Zanettiville, Gem, Frisco, Black Bear, Yellow Dog, Sunny Slopes, Osburn, Moon Gulch, Nuckols Gulch, 

Terror Gulch, and Two Mile Creek
Lower Basin & Kingston (inside water district) - generally includes Kingston, Cataldo and Harrison. Specific status of areas relative to Lower Basin water district boundaries is not known.
Lower Basin & Kingston (outside water district) - status of areas outside Lower Basin water district boundaries is not known.

Rating system:
✝✝● ✝✝ High Alternative W1 = No Action

◗ Medium Alternative W2 = Public Information
❍ Low Alternative W3 = W2 + Residential Treatment
� Lowest Alternative W4 = W2 + Alternative Source, Public Water Utility

Alternative W5 = W2 + Alternative Source, Groundwater
Alternative W6 = W2 + Multiple Alternative Sources

Alternative

Table ES-9
Comparative Evaluation of Drinking Water Alternatives

SEA\CDA Ex Sum Tables.xls 9
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Criteria

Overall 
Protectiveness

Compliance
with ARARs

Long-Term
Effectiveness

Reduction of
Toxicity, 
Mobility,
Volume

Short-Term
Effectiveness Implementability Cost

Alternative D1 � � � � � ✝✝● ✝✝ $0
Alternative D2 ◗ ✝✝● ✝✝ ◗ ❍ ❍ ✝✝● ✝✝ $1,390,000
Alternative D3 ✝✝● ✝✝ ✝✝● ✝✝ ◗ ✝✝● ✝✝ ◗ ◗ $7,610,000

 
Rating system:
● ✝High
◗ Medium
❍ Low
� Lowest

Alternative D1 = No Action
Alternative D2 = Information and Intervention, Vacuum Loan/Dust Mats
Alternative D3 = D2 + Extensive Cleaning

Alternative

Table ES-10
Comparative Evaluation of House Dust Alternatives

SEA\CDA Ex Sum Tables.xls 10
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Criteria

Overall 
Protectiveness

Compliance
with ARARs

Long-Term
Effectiveness

Reduction of
Toxicity, 
Mobility,
Volume

Short-Term
Effectiveness Implementability Cost

Alternative F1 � � � � � ✝● ✝✝ $0
Alternative F2 ◗ � ◗ � ◗ ◗ $230,000
Alternative F3 ✝✝● ✝✝ � ✝✝● ✝✝ � ◗ ◗ $929,000

 
Rating system: Alternative F1 = No Action
● ✝High Alternative F2 = Information and Intervention  
◗ Medium Alternative F2 = Monitoring
❍ Low
� Lowest

Alternative

Table ES-11
Comparative Evaluation of Fish Consumption Alternatives

SEA\CDA Ex Sum Tables.xls 11
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FIGURE ES-1

Location of Coeur d�Alene River Basin
Human Health Alternatives Tech Memo
Coeur d�Alene Basin, Idaho
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FIGURE ES-2

Investigation Areas
Human Health Alternatives Tech Memo
Coeur d’Alene Basin, Idaho
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FIGURE ES-4

Average Child�s Home Lead Exposure
Human Health Alternatives Tech Memo,
Coeur d�Alene Basin, Idaho

FIGURE ES-3

Average Child�s Basin-Wide Lead Exposure
Human Health Alternatives Tech Memo,
Coeur d�Alene Basin, Idaho
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NOTE: Percentages are for a theoretical average child,
and exposures for individual children would be
determined by the characteristics of their yard
and that child�s activities. Data were compiled
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FIGURE ES-6

Lead Levels in House Dust
Human Health Alternatives Tech Memo,
Coeur d�Alene Basin, Idaho

FIGURE ES-5

Lead Levels in Yard Soil
Human Health Alternatives Tech Memo,
Coeur d�Alene Basin, Idaho
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CHAPTER 1
INTRODUCTION

This public review draft technical memorandum summarizes and evaluates human health
alternatives that are being considered as part of the Coeur d’Alene Basin Remedial
Investigation/Feasibility Study (RI/FS). The overall RI/FS process evaluates both human health
and ecological risk exposures. Because of the complexity of this project in the Coeur d’Alene
Basin (Basin; Figure 1-1) and the different exposure mechanisms between ecological and human
health risks, this technical memorandum addresses only human health elements. A separate but
interrelated report addresses the ecological risks within the Basin.

The RI/FS is focused on environmental concerns resulting from historic mining operations in the
Basin. These operations began in the late 1800s, with the discovery of silver in the South Fork of
the Coeur d’Alene River, Idaho. This discovery laid the foundation for a successful mining
industry, which over the past 100 years established and operated mining and processing facilities
for silver, lead, zinc, cadmium, copper, and gold. The mining and smelting activities have
generated and released mine and mill tailings and smelter/processing emissions that contained
potentially elevated metals concentrations. Flood waters, wind, waste storage, and other human
activities have spread these materials throughout the Basin. Environmental and human health
monitoring studies conducted in the 1970s and 1980s resulted in the United States
Environmental Protection Agency (EPA) designating the Bunker Hill Superfund Site in 1983 for
further investigation and remediation under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA). This listing on the National Priorities List
encompassed mining releases throughout the Coeur d’Alene River Basin.

Since the mid-1980s, EPA, the Coeur d’Alene Indian Tribe and the State of Idaho have studied
the potential contaminant sources, environmental fate and transport, and potential environmental
and human health impacts have been studied throughout the Basin by. The RI/FS for Bunker Hill
was completed in August 1991. The available information also provided the basis for EPA to
conduct the remedial investigation (RI) that characterized the degree and extent of contamination
in the Basin outside Bunker Hill. Concurrent with this Basin-wide RI, human health and
ecological risk assessments were initiated to evaluate the level of risk within the Basin and to
determine the need for remedial actions, if any.

This technical memorandum is based on the results of the RI and the Human Health Risk
Assessment (HHRA; TerraGraphics 2000e), and emphasizes the identification and analysis of
remedial alternatives, as required, to provide for the protection of human health.
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1.1  PURPOSE AND SCOPE

1.1.1  Human Health Emphasis

The purpose of this technical memorandum is to support informed risk management decisions on
the most appropriate remedy or remedies to mitigate human health risks caused by mining-
related contamination in the Basin. Information available from previous studies and the RI was
evaluated and used to prepare this technical memorandum. Remedial technologies were
identified, screened, and in some cases eliminated, based on site-specific applicability,
effectiveness, implementability, and relative cost (USEPA 1988). Using remaining technologies,
several alternatives were developed and compared in terms of their effectiveness in achieving
regulatory-prescribed criteria. The FS process is summarized in Section 1.2.

This human health technical memorandum is being prepared for early release for public
comment, and is a portion of the Basin’s feasibility study document that is currently being
prepared. The overall feasibility study will be released later this year and will address possible
alternatives for both ecological and human health risk exposures. The application of both human
health and ecological remedial alternatives will be assessed by EPA in conjunction with the State
of Idaho in the Proposed Plan and Record of Decision which will follow the feasibility study.

This technical memorandum focuses on present human health issues in the Basin. Future uses of
undeveloped areas could be addressed by local ordinance through the Institutional Controls
Program as described in Section 1.6.2.

1.1.2  State of Idaho and Mining Companies Alternatives

The State of Idaho has developed a document referred to as the “State Plan” which includes brief
descriptions of technology options that the State would like to see incorporated into the overall
remedy selected for the Basin. The State Plan also includes a series of spreadsheets that identify
specific areas of the Basin where they would like to see specific technology options
implemented. The State’s plan proposed an overall strategy that includes all the components that
they believe to be necessary for a comprehensive remedy in the Basin. Directly related to
reducing exposure to lead, the State’s strategy includes remediation of yards and other areas of
exposed soil, reducing lead in interior dust through paint abatement and other interior actions,
health intervention, and remediation and management of recreational areas.

In reviewing the State Plan and in discussions between the State and EPA, it was decided that the
human health-related technology options being developed by EPA (as presented and summarized
in this technical memorandum) are contained in the State Plan. The major difference between the
State Plan and the alternatives summarized herein is the addition of paint abatement in the
State’s alternative, and the addition of contaminated drinking water abatement in the EPA
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alternatives. In addition, differences between the State Plan and the EPA alternatives include the
quantity of remediation to be conducted, or the individual assumed costs to implement various
actions. In light of the overlap between the EPA alternatives and State Plan, and acknowledging
the minor differences in cost assumptions and scope, t was decided that it was not necessary to
present the State Plan as separate and distinct from the alternatives described herein. Therefore,
the State Plan is not referenced further in this technical memorandum, with the understanding
that most of its technology options are included in the alternatives presented, and that the State
Plan will be released separately.

The mining companies' human health-related alternative is essentially a community health
intervention program that has been referred to as "Kids First." The Kids First program includes
general community education, voluntary blood lead screening, and provisions for follow-up and
intervention to identify sources of contamination for elevated blood lead individuals and their
homes. The program does not proactively address contamination sources unless elevated blood
levels have been documented. The mining companies' alternative is included as a technology
option and screened for effectiveness in Chapter 2. EPA, the State, and the mining companies all
consider a health intervention and education program as crucial in implementing any alternative
in the Basin. In consideration of this, the intervention and education aspects of the mining
companies' plan (which are similar to EPA and State approaches) are carried forward as part of
other alternatives in this technical memorandum.

1.2  FEASIBILITY STUDY PROCESS

This technical memorandum was conducted in accordance with available guidance as outlined in
Guidance for Conducting Remedial Investigations and Feasibility Studies Under CERCLA,
Interim Final (USEPA 1988). Based on this EPA guidance, a schematic flow chart of the
feasibility study process is shown in Figure 1-2. This FS process was used to select activities, or
process options, which when implemented properly will remediate the area of concern and meet
the remedial action objectives (RAOs) discussed in Section 2.2.

In the first steps of the FS process, available data is obtained and evaluated from many sources,
including the RI. Potential applicable or relevant and appropriate requirements (ARARs) are then
evaluated. ARARs are the basic standards by which all aspects of a hazardous substance cleanup
are measured. Next, the potential remedial technologies and process options are compiled into a
list and are screened (some are eliminated) based on technical applicability. If a technology or
process option is not technically applicable, it is removed from further consideration. For
example, technologies and process options that are effective in removing organic contamination
from soil would be eliminated in this feasibility study because the contaminants of potential
concern (COPCs) are not organic.
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Next, the remaining remedial technologies and process options are evaluated. This step evaluates
the technologies and process options on the basis of effectiveness, implementability, and relative
cost (again, some are eliminated). Remedial technologies and process options that are retained
after this screening step form the basis for assembling remedial alternatives. Remedial
alternatives represent a range of options for potential cleanup actions. They are not mutually
exclusive choices; rather, in this technical memorandum they represent a framework within
which to evaluate various permutations of multiple remedial actions applied to multiple
contaminated media.

The assembled remedial alternatives (hereafter “alternatives”) are then screened based on
effectiveness, implementability, and relative cost. The alternatives that are not eliminated during
this screening step are evaluated in a detailed process that considers the following criteria:

•  Overall protection of human health and the environment
•  Compliance with ARARs
•  Long-term effectiveness
•  Reduction of toxicity, mobility, or volume
•  Short-term effectiveness
•  Implementability
•  Cost

After the alternatives have been evaluated in detail, they are compared to each other to evaluate
their relative performance in terms of each specific evaluation criterion.

The processes and results of this document will be combined with FS processes and results from
both the EPA Ecological Alternatives Team and the State of Idaho Department of Environmental
Quality (IDEQ) to form a Draft Coeur d’Alene Basin Remedial Project Feasibility Study. The
Feasibility Study will be reviewed by regulatory agencies, revised, and then published for public
comment. During the public comment period, community and state acceptance is considered.
Following the public comment period, a proposed plan is prepared by EPA that summarizes
proposed remedial actions to mitigate risk. The proposed plan is then followed another public
comment period, and then by a Record of Decision documenting the selected remedy.

The success of this process relies on reducing uncertainty and using professional judgement.
Uncertainty must be sufficiently low to ensure that the selected remedy will sufficiently address
the problem. However, not all uncertainty can be reasonably eliminated at this stage of the study.
Any attempt to eliminate uncertainty must consider significant impacts on project costs, time to
remedy, and effort. In some cases, eliminating certain types of uncertainty could be very costly
and time-consuming without significantly influencing the selection of a final remedy.

Similarly, professional judgement and has a significant influence on the FS process. When
screening technologies and process options and developing alternatives, professional judgement,
along with available data, are critical to determining applicability, short- and long-term
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effectiveness, and implementability. However, within this process, uncertainties related to
professional judgement are balanced by multiple stakeholder input, public comment, and
regulatory review.

1.3  SITE HISTORY

1.3.1  General Site History

The Coeur d’Alene River Basin is part of the Coeur d’Alene Mining District of northern Idaho
and western Montana. Gold was first discovered in the district in 1883. The first mill for
processing lead and silver ores in the area was constructed in 1886, and could process 100 tons
of raw ore per day. Many other mills were subsequently built, and the area became one of the
largest and most productive lead, silver, and zinc producing areas in the United States. The
milling capacity for the area eventually reached 2,500 tons per day (USEPA 1991). In the 1960s
and 1970s, the Bunker Hill Mine alone supplied approximately 25 percent of the primary lead
refined in the United States with a daily production rate of over 300 tons of metallic lead. The
region surrounding the South Fork of the Coeur d’Alene River has produced over 97 percent of
the ore mined in the Basin (SAIC, 1993).

Mine sites within the Basin, excluding the Bunker Hill 21-square-mile area, have produced
approximately 94 million tons of ore, resulting in approximately 79 million tons of tailings. Until
about 1968, most milling and concentration operations discharged thousands of tons of tailings
daily into the South Fork of the Coeur d’Alene River (SFCDR) and its tributaries, including
Canyon, Ninemile, and Milo Creeks. When the creeks and the SFCDR flooded periodically,
waste material was transported throughout the river valley. By 1990, approximately 72 million
tons of contaminated effluent had been discharged into the Coeur d’Alene River (Krieger 1990,
Weston 1989).

1.3.2  Bunker Hill Area History

The first lead smelter in the Basin was constructed at Bunker Hill near Kellogg in 1916. At the
time of its closure in 1981, it had a capacity of over 300 tons of metallic lead per day. Other
metals processing facilities were constructed in the Bunker Hill area at various times, including
an electrolytic zinc plant (1928), three sulfuric acid plants (1954, 1966, and 1970), a phosphoric
acid plant (1960), and a fertilizer plant (1965).

In 1973, a fire in a portion of a lead smelter at Bunker Hill severely reduced the smelter’s
capacity to control air emissions. This significantly increased particulate emissions of lead,
which resulted in increased local community exposures and contributions to source areas.
Control measures were implemented in 1977 to reduce these emissions. By December 1981,
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most mining and smelting activities in the area had ceased. However, a few mining companies
still operate within the Basin.

As a result of mining activities at Bunker Hill and at the numerous mines and mills that operated
in the Basin over the past 100 years, millions of tons of tailings, waste rock, flue dust, and other
wastes have been transported throughout the Basin. Weathering and transport of these wastes
have resulted in high concentrations of heavy metals in the environment, including arsenic,
cadmium, lead, mercury, and zinc.

High concentrations of lead were detected in the blood of children living in the Bunker Hill area
as early as 1974. As a result, several agencies performed public health response actions that
included reducing smelter emissions, relocating families with susceptible children, controlling
home yard and community dust, revegetating and greening, blood lead monitoring, parental
awareness, and public/school education programs.

During the 1970s, these types of activities were led by the State, local health departments, and
the federal Centers for Disease Control (CDC) and were financed by the government and Bunker
Hill smelter owners. This program successfully reduced blood lead levels in high-risk children in
the Bunker Hill area and prevented additional harms. However, blood lead levels in children in
the 1970s still exceeded acceptable criteria. The program ceased in 1981 after the smelter was
closed.

In 1983, the Bunker Hill Superfund Site was listed on the National Priorities List. This listing
included mining releases throughout the Coeur d’Alene River Basin. Following this listing,
funding was made available under the Comprehensive Environmental Response, Compensation,
and Liability Act (CERCLA) to conduct the joint state, local, and federal 1983 Lead Health
Study (PHD 1986). This health study was conducted in conjunction with the Remedial
Investigation/Feasibility Study (RI/FS) for the Bunker Hill 21-square-mile area which was
completed in August 1991 (McCulley, Frick and Gilman 1992). The Lead Health Study showed
that children living in the Bunker Hill area, including those born since the smelter had closed,
had high blood lead concentrations. Analysis of data generated during these activities indicated
that residual contamination in community soil and dust was the primary source of lead to
children. Exposure was primarily due to ingestion of this soil and dust during normal hand-to-
mouth behavior and play activities (TerraGraphics 1987, Jacobs Engineering et al. 1989, and
TerraGraphics 1990).

Based on the 1983 Lead Health Study, a comprehensive plan of intervention and risk reduction
was established in 1985 for the Bunker Hill area. The plan consisted of a combination of efforts
including in-home intervention, annual blood lead monitoring, public awareness efforts, and
targeted remediation activities (including residential yard remediations). This approach has
continued for more than fifteen years.
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1.4  SITE DESCRIPTION

The Coeur d’Alene Basin is a vast hydrologic drainage network of over 3,700 square miles
located in the Panhandle region of northern Idaho. The Basin is in Kootenai and Shoshone
Counties east of Spokane, Washington (Figure 1-1). It encompasses the watersheds of the Coeur
d’Alene River and Lake Coeur d’Alene and is part of the Bitterroot Mountain Range and the
Coeur d’Alene Mountains. The Coeur d’Alene River flows west through the Basin for
approximately 53 miles from the Idaho/Montana state border to Lake Coeur d’Alene. Much of
the area is rural, rich in natural resources, and contains a wide variety of landscape types
including floodplains, steep mountain canyons, and river valleys. Most of the communities in
this study have developed at or near old mine portals and ore milling sites, or are adjacent to
large mine waste deposits (tailings) or contaminated alluvial deposits.

For the purpose of the RI/FS process, the Basin is divided into the Upper and Lower Basins. The
Upper Basin is contained in steep mountain canyons of the South Fork of the Coeur d’Alene
River and adjacent tributary gulches. The Lower Basin includes 11 lateral chain lakes and
extensive wetlands located adjacent to the main channel and within the Coeur d’Alene River’s
floodplain. These marshes and lakes provide an extensive recreational area between the town of
Cataldo and Lake Coeur d’Alene. Camping, fishing, boating, swimming, hunting, and wildlife
photography/observation are popular activities throughout the Lower Basin. There are no
incorporated cities between Cataldo and Harrison at the mouth of the main river; however, there
are a few small unincorporated village areas and several rural residences.

Cataldo Mission Flats, located near the historic Cataldo Mission, was originally a tribal farm
consisting of native hay meadows and pasture. Mine tailings and effluents from other sources
were deposited in the riverbed adjacent to the flats as the mining industry developed in the
upstream basin. Sediments eventually inhibited river boat navigation to the Mission, and were
subsequently dredged and deposited on the flats. This dredging for river boat navigation was
ceased in 1930, when the use of riverboats  was discontinued. During the early twentieth century,
reworking of the metal-rich sediments near Cataldo resulted in significant disturbance of the
Coeur d’Alene River Basin floodplain (USGS 1990).

By the 1950s, mine tailings piped from the river covered 2,000 acres of the Cataldo Mission
Flats to an average depth of twenty-five to thirty feet. Sediment dredging, pumping 7,000 gallons
of water per minute, and excavating some 500 tons of contaminated river sediments per day,
continued until 1968. Approximately 72 million tons of this sediment contaminated with mine
tailings have been discharged into the Coeur d’Alene River (Krieger 1990, Weston 1989).

Approximately forty acres of the sediments deposited on the Cataldo Flats have not developed a
stable vegetation cover. These barren areas, typified by milled ore deposits, are subject to drying
during the summer months. Off-road vehicle enthusiasts use the barren areas for recreation,
further retarding vegetation and increasing their own risk of heavy metals exposure. Under these
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conditions, winds entrain the highly mobile fine materials to such a degree as to occasionally
reduce driving visibility.

The following sections summarize the land use, topography, geology, hydrogeology, and climate
of the Coeur d’Alene River Basin.

1.4.1  Land Use and Communities

Much of the Coeur d’Alene Basin consists of rural, undeveloped land. Approximately 32 percent
of Kootenai County and 75 percent of Shoshone County is federally managed land, primarily
National Forest (IPNF, 1998). These areas are rich in natural resources including forests,
wildlife, and a number of tributaries and streams supporting a variety of aquatic animals. Many
of these areas are inaccessible to most people due to a lack of roads, difficult terrain, or a lack of
basic services to support a local economy. Interstate 90 has provided limited access to the
otherwise rural area.

Tourism related to recreation in the Basin has increased significantly over the last two decades
and is one of the fastest growing contributors to the local economy. Recreational use includes
off-road vehicles, snowmobiling, berry picking, fishing and floating the Coeur d’Alene River,
and cross country and downhill skiing. Despite recent regional economic growth from tourism,
the lack of other types of development in the Basin has resulted in a depressed economy in many
small, rural, or isolated communities.

Most residents live on the valley floor or at the toe of hillside slopes along the Coeur d’Alene
River and its tributaries. The majority of the population of the Basin lives in the cities of Coeur
d’Alene and Post Falls, which have populations exceeding 10,000 people. All other communities
in the Basin have populations below 6,500. In both Kootenai and Shoshone counties, over 38
percent of the total population live in rural areas outside of these two major cities (IPNF 1998).
The total population of the eight areas of investigation included in this technical memorandum is
approximately 10,500 (exclusive of Coeur d’Alene and Post Falls). Brief descriptions of
individual communities considered in this technical memorandum, including numbers of
residences, population, and other characteristics, are included in Appendix A.

Communities along the upper Coeur d’Alene River and its tributaries were established and
supported over the last 100 years by the mining and timber industries, agriculture, and related
activities. For example, between 1880 and 1965, over 400 sawmills opened and closed within the
Basin (IPNF 1998). People who now live in the more isolated areas work in the few remaining
mines, local light industry and manufacturing, and on small farms in the Lower Basin.

The Coeur d’Alene Indian Reservation is adjacent to the southern portion of Lake Coeur
d’Alene. The Coeur d’Alene Basin, including Lake Coeur d’Alene and the St. Joe River Basin,
was the ancestral home of the Coeur d’Alene Indian nation for centuries prior to the arrival of
European immigrants in the mid- to late-1800s.
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1.4.2  Site Topography and Geology

Topography and landscape varies in the Basin from the relatively open, flat, alluvial floodplain
of the Coeur d’Alene River in the western portion of the Basin to steep, narrow canyons in the
eastern portion. The floor of the valley near the boundary between Kootenai and Shoshone
counties is roughly 1 mile wide and narrows significantly eastward toward Shoshone County; in
some areas near Wallace, valleys are only 1/4 mile wide. Mountains rise 500 to 2,500 feet above
the valley floor and typically have slopes of 45 to 90 percent. At some locations, slopes exceed
110 percent (USEPA 1991).

Most of the Coeur d’Alene Basin is underlain by slightly metamorphosed, structurally complex
sedimentary rocks. These rocks are part of the thick Precambrian Belt Supergroup and are mostly
fine-grained and impure quartzites and siliceous argillites that may contain varying amounts of
calcium, magnesium, and iron carbonate. Basalt flows bury part of the mountainous land surface
near Lake Coeur d’Alene (Kopp 1973, cited in Keely 1979).

Extensive faulting and folding have displaced these bedded sedimentary rocks, and have resulted
in local overturning. The faults and associated fractures have been the principal loci for the
development of the lead, zinc, and silver veins. It is these veins that have drawn and supported
local mining activities and related communities.

The Purcell Trench forms the western side of the Basin from Lake Coeur d’Alene to Athol, about
20 miles north of the lake. With the exception of the Rathdrum Prairie (located approximately 10
miles northwest of Coeur d’Alene), stream channels in the Basin store more unconsolidated
alluvial soil and rock material in the stream bottoms and along the toe-slopes than most other
areas in the Idaho Panhandle region. These materials are very susceptible to movement
(IPNF 1998).

The upper North Fork of the Coeur d’Alene River has shallower and weakly weathered, rocky
soils. The Lower Coeur d’Alene River area soils tend to be more highly weathered and contain
fewer rock fragments in the soil profile, making them susceptible to subsoil and substratum
erosion (IPNF 1998). In the mountainous terrain of the eastern portion of the Coeur d’Alene
Basin, soils are usually poorly developed, apparently due to steady erosion of soil cover on the
steep slopes of the canyons. In many areas soil lacks vegetation and consists of loose rock
fragments.

1.4.3  Summary of Basin Hydrogeology

Unconsolidated sediments within the Basin include recent alluvium, glacial deposits, and older
gravels and terrace gravels. These unconsolidated sediments host shallow unconfined alluvial
aquifers in the South Fork valley and many of its tributary gulches.
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In the Upper Basin, these shallow unconfined aquifers are underlain by nearly impermeable
bedrock. The alluvial aquifer system from Kellogg to the main stem Coeur d’Alene River is
composed of two aquifers: an upper alluvial aquifer and a lower alluvial aquifer. The two
aquifers are separated by an aquitard, which is believed to pinch out beneath Kellogg between
the mouths of Milo and Portal Gulches. The composition of the two aquifers is similar. The
lower aquifer was deposited on bedrock of the Belt Series rock. East of Kellogg, where no
aquitard exists, the upper and lower alluvial aquifers merge into one unconfined alluvial aquifer.

In the Lower Basin, the alluvial sediments consist predominantly of very fine sand, silt and clay
with some gravel layers (including Older Gravel channel deposits). The shallow alluvial
groundwater system consists mainly of thin water-bearing gravel zones interspersed within the
lower-permeability sediments. Some wells in the Lower Basin produce water from relatively thin
water-bearing gravel zones, but the distribution of these gravel zones is not fully understood.

The predominant bedrock type underlying the Basin consists of faulted and fractured meta-
sedimentary rocks. Consequently, fracture flow is the most important component of groundwater
flow in the bedrock aquifer system. The quartzites and argillites have characteristically low
values of primary intergranular and intercrystalline hydraulic conductivity. Secondary hydraulic
conductivity (which may include faults, joints, bedding planes, and other fracture features) may
be several orders of magnitude higher than the primary hydraulic conductivity. An more detailed
discussion of Basin hydrogeology is included in the RI.

1.4.4  Climate

Climate in northern Idaho is influenced primarily by prevailing westerly winds that carry marine
air masses from the northern Pacific across the northern Rocky Mountains during the winter and
spring. This weather pattern is characterized by precipitation occurring as long gentle rains, deep
snow at higher elevations, clouds, and high humidity. Changes in the position of the jet stream
can push inland marine airflow north, causing significant drought in northern Idaho.

Elevation is also a major influence on local climate. Land with the lowest elevations lies in the
western portion of the Basin and is generally the warmest and driest. Areas with higher elevation
in the eastern portion of the Basin are generally cooler and have greater annual precipitation.

Summers in the area are generally hot and dry, with only about 12 percent of the annual
precipitation occurring between July and September. Winter temperatures range from 15 to 25
degrees warmer than continental locations of similar latitude. Approximately 50 percent of
annual precipitation occurs between November and February. These weather patterns make the
Basin one of the highest-precipitation areas of the Upper Columbia River basin, and can lead to
flooding, especially when winter rainfall occurs on top of snow conditions.
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1.4.5  Investigation Areas

For the purposes of the Coeur d’Alene Basin RI/FS, the Basin was initially divided, based on
geographic boundaries, into five Conceptual Site Model (CSM) Units:

CSM Unit 1 Tributaries/Source Areas
CSM Unit 2 Midgradient/South Fork (breaks at Cataldo)
CSM Unit 3 Lower Coeur d’Alene River/Lateral Lakes
CSM Unit 4 Lake Coeur d’Alene
CSM Unit 5 Spokane River (Washington side)

However, prior analyses showed that not all portions of the CSM Units were a concern to human
health (URSGWC 1999b). In addition, human exposure in several areas crossed over CSM Unit
boundaries or only included portions of CSM Units. Therefore, for the purpose of evaluating
human health risk and potential remediation requirements, it was necessary to technical
memorandum it was necessary to redefine study areas based upon human health exposure rather
than geographic boundaries. As a result, eight major areas within the CSM units were identified
based on projected human exposure scenarios and the public use patterns (TerraGraphics 2000a).
Figure 1-3 shows these eight investigation areas. Specifically, they are:

•  Mullan includes the town of Mullan and the uppermost portion of the South Fork
of the Coeur d’Alene River and its tributaries, from Wallace to the headwaters of
the river.

•  Burke/Ninemile (includes Canyon Creek) includes the Canyon Creek and
Ninemile Creek tributaries of the South Fork watershed, excluding the upper
reaches of Canyon Creek. Communities along Canyon Creek include Frisco,
Burke, Mace, Cornwall, Yellow Dog, Black Bear, Gem, and Woodland Park.
Ninemile Creek communities include Black Cloud, Day Rock, McCarthy, and
Zanettiville.

•  Wallace includes the town of Wallace which is located in the canyon of the South
Fork of the Coeur d’Alene River at the river’s confluence with Canyon, Ninemile,
and placer Creeks.

•  Silverton includes the town of Silverton which lies along Interstate 90 between
Osburn and Wallace.

•  Osburn includes the town of Osburn and the small community of Polaris, which
are located immediately south of Interstate 90 and the Coeur d’Alene River.

•  Side Gulches includes Moon Creek and Gulch, a portion of the South Fork
watershed, and residential areas of the Big Creek watershed. Montgomery,
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Nuckols, and Terror Gulches are also included, as well as Sunny Slopes,
Twomile, and Elk Creek.

•  Kingston includes portions of the Pine Creek watershed and portions of the South
Fork and North Fork watersheds. Residences along a portion of the Pine Creek
watershed are included in the Bunker Hill area and are not included in the
Kingston area.

•  Lower Basin includes all of the Coeur d’Alene River west of Cataldo to Harrison,
at the mouth of Lake Coeur d’Alene.

Descriptions of the individual communities within the investigation areas are included in
Appendix A.

The eight investigation areas are located only in CMS Units 1, 2 and 3. Human health concerns
in Lake Coeur d’Alene (CSM Unit 4) were evaluated in the Expedited Risk Assessment
(URSGWC, 1999a). In that assessment, all sites except Harrison Beach and a recreational area
on Blackwell Island passed the screening evaluation and required no further evaluation.
Therefore, Blackwell Island was evaluated separately in the Baseline Human Health Risk
Assessment (HHRA; TerraGraphics, 2000e). Harrison Beach was evaluated as part of public
recreational exposure in the Lower Basin. Human health concerns for the Spokane River (CSM
Unit 5) were evaluated in the Draft Final Screening Level Human Health Risk Assessment for
Nonresidential Receptors (USEPA 2000). No specific locations along the river were identified
for inclusion in the HHRA; however, lead concentrations in whole fish were used as part of the
tribal evaluation for lead exposure.

A number of areas within the boundaries of the investigation areas were not evaluated for several
reasons, including the following:

•  Earlier screening efforts showed that these areas were relatively uncontaminated
and are not likely to pose a significant human health risk (URSGWC 1999b)

•  Previous data collection and site reconnaissance indicated that portions of several
streams are minimally impacted by mining activities, indicating that
concentrations likely are low (URSGWC, 1999b)

•  Certain areas contain no residential population and little or no routine recreational
use, and future use is not anticipated to occur

•  Certain areas are relatively inaccessible to humans (e.g., limited roads and
difficult terrain)

•  Certain areas are being evaluated or have previously been evaluated as part of
other investigations
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The areas not evaluated include Beaver Creek and Prichard Creek in the upper watershed of the
North Fork Coeur d’Alene River, Big Creek, and the portion of Pine Creek in the Bunker Hill
21-square-mile area.

1.5  AFFECTED MEDIA AND EXPOSURE PATHWAYS

Soils containing high concentrations of mining-related metals have been disturbed and
redistributed throughout the Basin and were used as fill to provide flat areas for housing, to
construct roads and railroad beds, to supplement agricultural areas, and stockpiled in waste
storage piles. Through natural geochemical processes metals can adsorb to organic material
(such as that found in soil) and can be transported to nearby creeks and rivers by surface water
runoff, wind, and water erosion. Many of the metals in the creeks and rivers are adsorbed to soil
particles, cobbles, particulate matter suspended in the water column, and sediment. Some metals
are released into the water column by dissolution. Due to the frequent floods that occur in the
Basin and the natural channel migration process, this sediment and other organic material has
been resuspended, carried, and redeposited in many locations downstream in the floodplain and
in Lake Coeur d’Alene. This redeposited sediment can cover upland areas or remain in channels
as bottom sediment.

Metals adsorbed to soil particles can be released by dissolution and become soluble in rainwater
and soil pore water that eventually percolate through the soil layers to groundwater. Likewise,
metals adsorbed to soil particles can be transported by wind as fugitive dust that eventually
settles on surrounding areas.

As a result of these processes, high concentrations of mining-related metals originating in soil
deposits have been transported to and detected in adjacent groundwater, surface water, sediment,
upland soil, and dust. Natural (and man-made) redistribution processes need to be considered in
developing and evaluating remedial alternatives to ensure that appropriate action is taken to avert
renewed human health risk from potential recontamination after a remedial action has been
performed.

1.5.1  Media and Pathways of Concern

Study of environmental media contamination relating to human health in the Basin has focused
primarily on residential and recreational areas, specifically surface soil, drinking water, house
dust, and consumption of fish and homegrown vegetables. This focus was based, in part, on past
epidemiological studies showing that ingestion of lead-contaminated soil and dust is a significant
factor contributing to excess blood lead absorption (TerraGraphics 1990). Generally, soil and
dust in the Basin that contains lead often contain other metals, which also pose potential health
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risks However, lead remains the primary chemical of concern in the Basin and is thus the focus
of this memorandum.

The primary media of concern (hereafter “media”) and potential routes of human exposure to
contaminants of potential concern are:

•  Soil in home yards, street rights-of-way, commercial and undeveloped property,
and common areas such as parks, playgrounds, and schools can be ingested by
residents, visitors, and workers, including children that play in these areas.
Airborne particulate matter from fugitive dust can also be ingested and inhaled at
these locations.

•  Drinking water ingested from sources such as local wells or where surface water
is diverted for home use is a potentially significant exposure route for dissolved
metals.

•  Contaminated house dust is both tracked into the home from residential soil and
deposited from airborne particulate matter that enters the home.

•  Contaminated fish are caught from nearby contaminated creeks and rivers and
ingested as part of a subsistence diet.

•  Vegetables are grown in home gardens and are consumed as part of a regular or
subsistence diet.

A more detailed description of significant exposure pathways and their risk to human health are
presented in Appendix B. This appendix includes excerpts from the Draft Human Health Risk
Assessment (TerraGraphics 2000e), including the Executive Summary and Chapter 8, “Summary
and Conclusions,” along with their respective tables and figures.

1.5.2  Contaminants of Concern

Based on the nature and extent data available at the time, the HHRA selected contaminants of
potential concern (COPCs) in soil/sediment, drinking water, surface water, groundwater, and
house dust. The COPCs were identified by comparing detected chemical concentrations with
established screening values. The identified COPCs in each medium include:

•  Seven metals in soil: antimony, arsenic, cadmium, iron, lead, manganese, and zinc

•  Two metals in tap water: lead and arsenic

•  Five metals in groundwater: antimony, arsenic, cadmium, lead, and zinc

•  Five metals in surface water: arsenic, cadmium, lead, manganese, and mercury
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The chemicals selected as COPCs in soil were also selected as COPCs in house dust. Fish and
vegetables were not screened for COPCs; however, indicator chemicals were selected for these
based on toxicity and presence in the Basin. The selected indicator metals for fish were
cadmium, lead, and mercury, and for vegetables, arsenic, cadmium and lead. A more detailed
discussion of the selection of the COPCs and the general nature and extent of contamination in
the Basin is presented in the HHRA (TerraGraphics 2000e).

The HHRA considered the nature and extent of mining-related contaminants in the Coeur
d’Alene Basin as they related to human health effects. It identified appropriate contaminant
exposure point concentrations, which are defined by EPA (USEPA 1991 and 1992) as an average
estimated contaminant concentration to which an individual would be exposed over a significant
portion of a lifetime. A brief summary discussion pertaining to each of the primary
media/pathways of concern is presented in the following subsections.

1.5.3  Soil Exposure Pathways

Contaminated soil in residential yards, streets and street rights-of-way, neighborhood
recreational areas, and commercial areas is the primary medium that residents and, in some
situations, construction workers, are likely to ingest and contact. Residents can contact and ingest
yard soil during home maintenance and leisure. Children who play and/or dig in their yards
might have the greatest ingestion and contact exposure. In addition, people who produce
homegrown vegetables can accidentally ingest and have extensive contact with soil in their own
gardens. Any dust that is generated by winds can also be inhaled and/or ingested. Construction or
other utility workers who excavate yard soil could contact and ingest soil, and are likely to ingest
and inhale some dust generated by the soil disturbance.

Surface soil in areas such as street rights-of-way, commercial and undeveloped property, and
common areas such as playgrounds and schools can also contribute to exposure to both local
residents and visitors. When children play in and along the rural roads and other undeveloped
areas in their neighborhood, they might accidentally ingest, contact, and inhale soil and dust that
is disturbed by play or wind. Similarly, play at local playgrounds and schoolyards that contain
soil contaminated with mining-related metals could cause similar exposure. If a neighborhood is
situated close to a river or stream containing mining-related metals, children and adults who play
on the bank could also ingest and contact the sediment. For the purposes of this technical
memorandum, exposure to neighborhood bank sediment was included in consideration of
neighborhood soil.

Throughout the Basin, but especially where access to water is easy and attractive (such as
developed or undeveloped beaches along the Coeur d'Alene River west of Cataldo), public
recreation areas are common. Visitors to these areas, including local residents, could ingest and
contact contaminated soil and bank sediment, and could ingest and inhale dust generated by wind
or during play. Several of these areas have sand beaches and others are used as boat launches or
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for picnicking. In warmer temperatures more skin may be exposed, causing increased physical
contact and possibly causing more soil and sediment to adhere to the skin. This could cause
greater exposure by both dermal contact and accidental ingestion.

The extent of contamination in soil and sediment for the entire Basin, as presented in the HHRA,
is summarized in Table 1-1. In this table the available COPC data set is compared to documented
background conditions and risk-based preliminary remediation goals (PRGs), which are
established by EPA (USEPA 1999c) and represent contaminant concentrations which are
considered to be protective of residential ingestion, dermal contact, and inhalation exposure
pathways. As shown, for the data set which consisted of approximately 4,000 analytical samples,
the PRG concentration for lead (400 mg/kg) is exceeded in approximately 32 percent of the
samples. A breakdown of the lead distribution for residential yards, garden areas, play areas and
rights-of-way for each of the investigation areas is provided in HHRA Tables 6-11a through
6-11g (See Appendix B). This data is also portrayed graphically in Figure 1-4 as average lead
concentrations in residential yards.

The other COPCs that show relatively high percentages of PRG exceedances, as shown in
Table 1-1, include arsenic, which exceeded its soil PRG (0.38 mg/kg) in almost 100 percent of
the samples. However, the area-wide background concentration of arsenic in soil (22 mg/kg) was
exceeded in only 32 percent of the samples. The PRGs for iron (22,000 mg/kg) and manganese
(3,100 mg/kg) were exceeded in approximately 32 and 12.5 percent of the samples, respectively.

Based on previous studies in the Basin, exterior lead-based paint, although not considered a
primary medium of concern in the HHRA, was considered to be a significant contributor to lead
concentrations in yard soil. In 1974-75, a number of epidemiologic surveys were conducted in
the Upper Basin to measure the presence of lead in paint. The results of the surveys (IDHW
1976) noted that the highest presence of lead paint was in the communities east of Wallace where
housing was constructed primarily before 1960. In the late 1990s, additional survey work was
conducted in the Basin using x-ray fluorescence techniques (IDHW 1999). This data was
analyzed in a semi-quantitative manner in the HHRA and are summarized in HHRA Tables 6-13
and 6-7 included in Appendix B of this report.

1.5.4  Drinking Water Exposure Pathway

As identified in the HHRA, ingestion of drinking water could be an exposure route in locations
in the Basin where contaminated groundwater or surface water are used as private drinking water
sources. Mining-related metals have been detected in some residential wells and in drinking
water at public recreation areas in the Basin. In some locations, surface, spring, or adit water has
been diverted for use as drinking water. Individuals who drink water from these sources could be
similarly exposed.

Drinking water is obtained from either public water supply systems (which are regulated under
the Safe Drinking Water Act and/or the State of Idaho), private community well systems (also
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regulated by the State of Idaho), or private, unregulated sources. Public sources and private
community systems that are regulated by the State of Idaho are not considered in this technical
memorandum because they are regulated, and therefore it is assumed that they provide safe
drinking water. Demographic data presented in the HHRA shows that 57 percent of Basin area
residences obtain water from public sources. The remaining 43 percent obtain water from private
sources. In the Upper Basin alone, these percentages change to 71 percent (public source) and 29
percent (private source) suggesting that a substantial portion of residences with private water
sources are in the Lower Basin.

The data set used in the HHRA to assess risks from tap water included samples from 115 homes
in the Basin. These samples were analyzed for 23 inorganic constituents. Fifty-four of the homes
were supplied with water from private sources (a well, a seep or a spring, or surface water). The
remaining homes all received drinking water from public water supply systems. A summary of
the analytical results from private sources, presented in Table 1-2, shows that 11of 102 first-run
and none of the flushed-line tap water samples exceed the lead primary drinking water standard
of 15µg/L. The flushed-line samples were collected after water had been allowed to run for some
time to flush from the water system any metals that may have leached from the pipes. Arsenic
was detected at concentrations exceeding the identified developmental PRG (0.045 µg/L) in
approximately 45 percent of both first-run and flushed-line samples. However, arsenic was not
detected in either data set at concentrations exceeding the current drinking water standard
(50 µg/L).

For lead the available drinking water data set also includes approximately 200 first-run and about
425 flushed-line samples analyzed from homes in the Basin that use both private sources and
public water supply systems.

For the 71 public recreation areas identified in the Basin, drinking water was available at only
four locations: Harrison Beach Campground, Windy Bay Campground, Old Mission State Park
boat launch, and Killarney Lake boat launch. The water from each of these locations was
sampled, and laboratory testing detected contaminant concentrations that were all below primary
drinking water standards. Therefore, drinking water at recreational sites was not carried forward
and evaluated further in the baseline risk assessment.

The extent of contamination in surface water and groundwater, as summarized in HHRA
Tables 2-8 and 2-9 (See Appendix B), has limited application to the assessment of risk to human
health as drinking water. As shown, lead in surface water was detected at concentrations
exceeding drinking water standards (15 µg/L) in approximately 60 percent of the 359 samples
tested, with cadmium and manganese exceeding drinking water standards in approximately 50
percent of the samples. However, this data set consists of “disturbed” water samples from the
lower Coeur d’Alene River which would not be directly applicable in assessing drinking water
risks. For groundwater, the available data set indicates that lead and cadmium were detected at
concentrations exceeding the developmental PRGs in approximately 61 and 46 percent of the
samples, respectively. However, this data set does not reflect basin-wide conditions because it is
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primarily from shallow groundwater in the vicinity of contaminant source areas in or around Pine
Creek, the Bunker Hill 21-square-mile area, the Osburn/Polaris area, Canyon Creek, and
Ninemile Creek.

1.5.5  House Dust Exposure Pathway

Residential soil, neighborhood recreational soil, and, in some cases, soil in areas of employment
are the primary sources of most house dust (Adgate et al. 1998). Contaminated residential soil
from yards can be brought into the home on the surface of shoes and boots, clothing, and the
skin. This soil is dispersed in the home when soiled shoes and clothing are not removed upon
entry. Once in the home, the soil is dispersed as dust by many activities, including:

•  House cleaning, including sweeping and vacuuming
•  Forced air heating systems and clothing dryers
•  Fans and air conditioning systems
•  High traffic areas of the home such as hallways and recreation rooms

Eventually, this soil, in the form of house dust, can be distributed throughout every room of the
living area. Residential soil from yards can also be easily entrained by wind erosion and, when
windows and doors are open, can be blown into the home, where it settles as house dust. Studies
conducted during the site investigation at Bunker Hill (Weston 1989) showed that inhalation of
dust was not a primary contributor to exposure compared to other pathways. Also, studies at a
site exhibiting similar sources of contamination (Leadville, Colorado) determined that the dose
experienced by children from particles in air is approximately 1,000 times less than the average
amount of dust or soil that is ingested in and around the home (Weston 1996, p. 3-4). Therefore,
wind blown dust is likely to contribute only a small portion of the dust found in the home. The
primary route of introduction is thought to be tracking in on shoes and clothes. In some homes,
peeling and chalking lead-based paint is also considered to be a major contributor to lead
concentrations in house dust.

Dust can collect or concentrate in certain areas of the home, including carpets, upholstered
furniture, surfaces that are oiled or statically charged, or in areas that are not frequently cleaned
or used such as an attic, basement, or a high shelf. The rate of inhalation and ingestion of house
dust varies depending on the frequency of activities and can be higher for children who are closer
to the floor, exhibit hand-to-mouth behaviors, and have different daily activities than adults.
Several studies have been conducted in the past decade to determine the most effective sampling,
analysis, and remedial methods for house dust (Farfel et al. 1994, Lanphear, et al. 1995,
Lanphear et al. 1996, Lanphear et al. 1998, and TerraGraphics 2000b). Information from these
studies was considered for developing remedial alternatives in this technical memorandum.

Studies have been conducted in the Basin and at Bunker Hill regarding the presence of mining-
related metals in floor mats and vacuum bags. These studies showed that lead concentrations
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measured in vacuum cleaner bags correlate strongly with concentrations in exterior yard soil.
These studies suggest that a reduction in yard and neighborhood soil concentrations might result
in a reduction in house dust concentrations (TerraGraphics 2000b). An Interior Dust Cleaning
Pilot Study is currently being conducted by EPA and the State of Idaho in the Bunker Hill 21-
square mile area to evaluate the effectiveness of various interior house cleaning methods on
reducing contaminant exposure in the home. The results of the pilot study are expected in the fall
of 2001.

For the HHRA, 160 samples were obtained from vacuum bags and floor mats at 83 homes within
the Basin. Table 1-3 and Figure 1-5 provide summaries of the results of that sampling. As
shown, arsenic was detected at concentrations above its PRG (0.38 mg/kg) in 100 percent of the
160 samples in the data set. Lead was detected at concentrations above its PRG (400 mg/kg) in
84 percent of the samples and iron was detected at concentrations above its PRG (22,000 mg/kg)
in approximately 72 percent of the samples.

1.5.6  Fish Consumption Exposure Pathway

As discussed previously, mining-related metals have been measured in surface water and
sediment of the Coeur d’Alene River and its South Fork tributaries. Fish that spend a significant
portion of their lives in these waters could be exposed to these metals by ingesting contaminated
sediment and other contaminated organisms and by direct contact of their skin and gills with
contaminated surface water. Fish that are caught in these contaminated areas and eaten by
recreational fisherman, tribal members, and local residents could contain high metal
concentrations in their edible tissues. If this occurs, and if fish are a significant part of the normal
diet, contaminated fish could become an exposure route for some individuals.

From 1995 to 1997, the State of Idaho and the Coeur d’Alene Tribe obtained fish samples from
Killarney, Medicine, and Thompson Lakes in the lateral lakes chain in the Lower Basin. These
samples were analyzed for mercury, lead and cadmium. Data from 312 bullhead, perch, and
northern pike fillet samples from this data set were used in the HHRA. In 1999 the Washington
State Department of Ecology obtained 13 whole-body and 54 fillet samples of wild rainbow
trout, hatchery rainbow trout, large scale sucker, mountain whitefish, and crayfish from the
Spokane River (Johnson 2000). These samples were analyzed for lead.

1.5.7  Homegrown Vegetables Exposure Pathway

Currently residents in the Basin grow and consume garden vegetables that may contain mining-
related metals. As part of the RI under Field Sampling Plan No. 6, vegetables were collected
from 24 gardens and analyzed for arsenic, cadmium, and lead (URSG 1998). These metals were
considered to be good indicators for evaluating human health risks because of their presence in
site area soils, their toxicity, and their ability to bioaccumulate in plants. The samplings included
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above-ground produce such as lettuce, basil, cauliflower, cabbage rhubarb, corn, kohlrabi and
spearmint, and root vegetables such as potatoes, carrots, beets, radishes, and onions.

1.6  HUMAN HEALTH RISK SUMMARY

As discussed above, mining-related metals contamination in the Basin has led to concerns about
its effect on human health. As a result, numerous studies have been conducted in the Basin by
federal, state, and local agencies. These studies, along with the health-related programs currently
conducted in the Basin, are summarized below.

1.6.1  Basin-Wide Health Responses and Related Activities

In addition to the studies and mitigation responses conducted at the Bunker Hill area, several
other human health studies that expanded into the larger Basin area have been conducted in the
past decade. These human health studies include:

•  A residential sampling effort undertaken in the summer of 1996 by the Idaho
Department of Health and Welfare (IDHW) and the Agency for Toxic Substances
and Disease Registry (ATSDR; IDHW 1997)

•  Two Health Consultations by ATSDR (ATSDR 1998 and ATSDR 2000)

•  Several Panhandle Health District (PHD) lead health surveys
(TerraGraphics 2000c, PHD 1992, and PHD 1997)

•  Four residential EPA surveys conducted as part of the current Basin-wide RI/FS
(known as Field Sampling Plan Addenda FSPA06, FSPA07, FSPA12, and
FSPA16; URSG and CH2M HILL 1998, 1999a, 1999b, and 2000)

•  Sampling of school yards and daycare facilities conducted to support the Human
Health Risk Assessment/Removal Actions (known as Field Sampling Plan
Addenda FSPA13; URSG and CH2M HILL 1999c)

•  Multiple special studies conducted for the Natural Resource Damage Assessment
(NRDA)

The IDHW/ATSDR study characterized environmental contamination and biological indices
from 843 homes in the Basin. The three EPA studies sampled 123 homes in the Basin, and
collected additional voluntary self-identified information over the past three years. IDHW and
PHD in the Upper and Lower Basin have provided fixed-site blood lead screening over the last
three years.
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1.6.2  Ongoing Basin-Wide Human Health Programs

Two programs that address human health issues are currently being conducted in the Basin. The
first is the Lead Health Intervention Program run by the Panhandle Health District. This program
provides personal health and hygiene information to help mitigate exposure to contaminants.
Services include educational programs, health monitoring programs, yard and home sampling,
and nursing follow-up services.

The second ongoing program is the Institutional Controls Program currently conducted in the
Bunker Hill 21-square-mile area, also run by the Panhandle Health District. The ICP ensures that
remedial technologies retain their integrity and effectiveness and are not compromised by future
actions. To ensure the effectiveness of alternatives enacted throughout the Basin, the ICP would
be expanded to become a Basin-wide program that would also see that future actions do not
create new human health risks. The Basin-wide ICP would include records maintenance,
permitting, surveillance, inspections, and local construction regulations developed and
implemented in conjunction with local zoning, building, or planning commissions.

Future uses of undeveloped areas could be addressed by local ordinance as part of the ICP. For
drinking water, expansion of the 21-square-mile area “area of drilling concern” would advise
drillers of the unpotable nature of the main valley aquifer and of source area side gulches. For
commercial and residential development, permitting would ensure that a local entity could
evaluate the area for development and require standardized measures to prevent exposure to
contaminants. This approach has been greatly successful as implemented by the Panhandle
Health District in Kellogg, Smelterville, Page, and Pinehurst.

The “information and intervention” components of remedial alternatives in this document
include both the Lead Health Intervention Program and the Institutional Controls Program.

1.6.3  Summary of Blood Lead Screening Surveys

Numerous blood lead screening surveys have been conducted in the Basin, and specifically
within the Bunker Hill 21-square mile area, to evaluate the level of lead in residents’ blood. The
United States Centers for Disease Control (CDC) has determined that blood lead levels greater
than 10 micrograms per deciliter (µg/dL) present an undue risk of damaging health effects. For
guidance, the CDC has developed the following general policies and activities related to lead
poisoning prevention.

•  Lead levels less than 10 micrograms per deciliter (µg/dL) require no additional
action unless exposure sources change. Recommend rescreening in one year.

•  Lead levels in the 10-14 µg/dL range indicate exposure in a community.
Recommend family lead education and follow-up testing.
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•  Levels of 15-19 µg/dL indicate lead adsorption and require educational and
nutritional intervention and more frequent screening

•  Levels of 20-44 µg/dL require medical and environmental intervention and
perhaps chelation

•  Levels of 45 µg/dL or higher require environmental and medical intervention with
chelation therapy

Blood lead levels have been monitored in the populated areas of the Bunker Hill 21-square mile
area since 1974. The available data is presented chronologically in Figure 1-6. These data record
declines in arithmetic mean blood lead levels of nearly 70 µg/dL in certain populated areas of the
Bunker Hill 21-square-mile area, to less than 10 µg/dL over approximately 25 years of blood
lead health intervention and remedial activities (TerraGraphics 2000b). As shown, since the
inception of remedial activities in 1989, blood lead levels have decreased by 70 percent in
Smelterville (from 14.2 to 4.3 µg/dL), 58 percent in Kellogg (from10.8 to 4.5 µg/dL), 55 percent
in Wardner (from 11.8 to 5.4 µg/dL), 67 percent in Page (12.5 to 4.1 µg/dL), and 33 percent in
Pinehurst (7.4 to 5.0 µg/dL).

Figure 1-7 shows the decline in the percentage of children in the Bunker Hill 21-square-mile area
whose blood levels were above 10 µg/dL. This figure shows the clear relationship between yard
remediation, which began in 1989, and decreasing blood lead in children. It also shows that the
soil and source material RAO (95 percent of children with blood lead below 10 µg/dL) was
achieved in the Bunker Hill area by 1999.

The declining blood lead levels that have occurred in the Bunker Hill area provide validation to
the human health remedies implemented, namely, health education and intervention programs,
vacuum loan programs, and residential and common use soil removal and replacement actions.
The successful declining blood lead results achieved at the Bunker Hill area provide valuable
lessons for future human health actions outside the 21-square-mile area.

The results of additional state and local public health surveys conducted in the Basin (outside the
Bunker Hill 21-square mile area) since 1996 indicate excessive levels of lead absorption in
children with little problem identified among adults (although specific data are not available for
pregnant women). Table 1-4, taken from the Human Health Risk Assessment (TerraGraphics
2000e) summarizes the blood lead levels measured in these surveys for nine-month to nine-year-
old children. As shown, the highest blood lead levels were observed in the Burke/Ninemile area,
where 21 percent exceeded 10 µg/dL, 13 percent exceeded 15 µg/dL, and 4 percent exceeded
20 µg/dL. The next highest blood lead levels were reported in the Lower Basin area; however,
there were no children in this area observed with blood lead levels above 15 µg/dL.

Site-specific analysis of blood lead data paired with environmental lead data suggests complex
exposure pathways. Blood lead levels appear to be most closely related to lead in house dust,
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followed by independent effects of lead in yard soil, the condition of interior lead-based paint,
and the lead content of exterior paint (TerraGraphics 2000e). High blood lead levels in the Lower
Basin have been associated with homes that were flooded in 1996, and recreational activities
outside the home (TerraGraphics 2000e).

1.6.4  Human Health Risk Assessment

In the HHRA, major population groups were quantitatively evaluated for a variety of exposure
pathways, media, contaminants, and geographical areas. The receptors and pathways that were
evaluated fall into the following five exposure scenarios.

•  Residential—evaluated for children and adults who live in the Basin. This
evaluation was conducted for a variety of pathways with potential exposure to
affected media in the home, in the yard and community, and from homegrown
vegetables. In addition, a potential future drinking water evaluation for shallow
groundwater in the Burke/Nine Mile area was performed.

•  Neighborhood Recreational—evaluated, in addition to the residential scenario, for
incremental exposures for children at play in neighborhood creeks and waste
piles.

•  Public Recreational—evaluated for children and adults who use developed parks
and playgrounds, and undeveloped recreational areas whether they are residents
or visitors. Exposure scenarios included the incidental ingestion of surface water
and the ingestion of fish by sport fishermen.

•  Occupational—evaluated for adult construction workers.
•  Subsistence—evaluated for children and adults who have potential future

traditional or modern subsistence lifestyles.

These scenarios and exposure pathways are fully described in Section 8 of the HHRA. The risks
of the presence of lead and non-lead metals were evaluated separately for each of the scenarios
as summarized in the following sections.

1.6.5  Lead Risk Summary

The approach to human health risk assessment for lead differs from that of other metals in
several ways. Among the important considerations are the nature of the health effects, the
behavior of lead in the body, measurements of biological effects, indices of risk, how risks are
quantified, availability of data, and the relationships between absorption levels and
environmental media. These considerations are described in detail in Section 6 of the HHRA.

As discussed previously, lead health surveys conducted in the Basin area by State and local
health authorities have noted excessive levels of blood lead in children, with only minor
problems among adults. The HHRA explained the contributions that the various exposure
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pathways and media made to the lead risk by showing the percentages that each pathway or
medium would contribute to the average child’s exposure. Figure 1-8 shows the percentage of
lead that an average child would receive from each of the lead sources if all the information in
the entire Basin were combined. However, this “average child” does not actually exist, and
exposures for individual children would be determined by the characteristics of their yard and
that child’s activities. For example, a child’s exposure would vary depending on whether he or
she ate homegrown vegetables, or the amount of time he or she spent in the home or playing
outside. If a child were to play on waste piles, his exposure to lead would depend on how long he
or she played on the pile, and the pile’s concentration of lead. To account for the variations
among children, the HHRA attempted to estimate the reasonable maximum time a child would
engage in each activity. As shown in Figure 1-8, the home is the largest contributor to lead
exposures for the average child, (at least 50 percent) even if a child receives lead from all other
sources in the Basin. Thus, this technical memorandum focuses primarily on lead contamination
in the media of concern, especially around the home.

Considering the home exposure to be the primary single contributor to the residential lead risk
within the Basin, Figure 1-9 shows a further breakdown of lead exposure within the home, again
based on Basin-wide averages. This figure indicates that house dust is the major source of home
lead exposure, contributing 56 percent, followed by outdoor soil, which accounts for 31 percent
of lead exposure in the home. (Concentrations of house dust lead concentrations are of total lead
in dust and thus include all sources of lead such as interior paint as well as lead dust from yard
and community soils.) Air, drinking water, and typical diet contribute comparatively little to lead
exposure in the home.

1.6.6  Non-Lead Metals Risk Summary

For non-lead metals, the HHRA considered two levels of contaminant intake, referred to as the
central tendency (CT) and the reasonable maximum exposure (RME). The CT estimate is the
most typical amount of contaminant a member of the population can consume, while the RME
represents the maximum intake that can reasonably be expected.

Health risks for chemicals that cause cancer are calculated differently than those chemicals that
cause non-cancer health effects. For non-cancer risks, if a person is exposed to a chemical dose
equal to or less than the “threshold,” no adverse effects are expected. The “hazard quotient” for a
chemical is the chemical dose from the site divided by the threshold dose. If the hazard quotient
is less than 1, then no adverse effects are anticipated. Cancer risks are calculated assuming that
the presence of carcinogens, at any dose, contribute to risk. Risk indices are presented as a
probability of developing cancer. A cancer risk level of 10-6 is equivalent to one person in a
million developing cancer. The EPA uses the general risk range of 10-4 to 10-6 as a “target range”
within which they try to manage risks as part of a Superfund cleanup.
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The results of the risk characterization for non-lead metals reported in the HHRA indicate that
some exposure areas could pose an unacceptable threat of non-cancer effects for some
individuals and exposure media under the RME condition. These include:

1. Young children exposed to arsenic in yard soil in the Lower Basin, the Side
Gulches, Osburn, Mullan, and Burke/Ninemile

2. Young children exposed to iron in yard soil in the Lower Basin

3. Children/adults exposed to arsenic in yard soil and tap water in the Side Gulches

4. Young children and children/adults who could ingest cadmium and zinc in
groundwater in Burke/Ninemile in the future (groundwater at Burke/Nine Mile is
not currently used as a drinking water source)

5. Young children and children/adults ingesting cadmium in homegrown vegetables

6. All residents and pathways for subsistence lifestyles

A summary of the non-lead metal pathway/exposure scenarios which exceed the target risk goals
is presented in Table 1-5.

Cancer risk estimates exceeded 1 x 10-6 for all individuals in all exposure areas under the RME
condition. Most areas also had cancer risk estimates exceeding 1 x 10-6 for all individuals under
the CT condition. Only one scenario (RME condition for residents in the Side Gulches) had a
cancer risk exceeding 1 x 10-4. For the four residential areas with the highest cancer risks (Lower
Basin, Side Gulches, Osburn, and Burke/Nine Mile), the incremental increase in risk over that
due to background concentrations is approximately 7 x 10-5 for soil exposures.

Arsenic was the only carcinogenic COPC evaluated at the site. For residential scenarios, yard
surface soil contributed the most to cancer risk. For residents in the Side Gulches, tap water also
contributed significantly to cancer risk. Although tap water was not the primary contributor to
cancer risk for residential scenarios, RME cancer risk estimates for tap water exceeded 1 x 10-6

in all exposure areas. This risk is almost entirely due to selected high concentrations of arsenic in
scattered private wells. For the Burke/Ninemile future residential scenario, groundwater
contributed nearly all of the cancer risk. Depending on the exposure area, one or more of various
media (upland surface soil, soil/sediment, sediment, or waste piles) contributed the most to
cancer risk for recreational visitors. Although surface water was never the primary contributor to
cancer risk, RME cancer risk estimates for “disturbed” surface water exceeded 1 x 10-6 for
recreational scenarios in several exposure areas. Surface/subsurface soil contributed all of the
cancer risk for construction workers.

None of the metals evaluated in fish tissues represent a health risk for sport anglers. However,
for a traditional subsistence ingestion scenario, health risk goals were exceeded for both perch
and northern pike.
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Surface soil and sediment contributed the most to hazards and cancer risks for the subsistence
scenarios. The current subsistence scenario had similar hazards to those found for the highest
residential child exposures. Cancer risks were higher for the current subsistence scenario, but
close to those for the highest residential exposures. Hazards and risks for the traditional
subsistence scenario were an order of magnitude higher than those for the residential scenario.
For the current subsistence scenario, arsenic and iron were the only chemicals with hazard
quotients greater than 1, similar to residential hazards. For the traditional scenario, mercury in
fish, manganese in soil and sediment, and cadmium in water potatoes also had hazard quotients
greater than 1 in addition to arsenic and iron. Hazards from mercury in fish are likely
underestimated for subsistence tribal members because they eat the whole fish, not just fillets.

Combinations of the exposure scenarios described above (e.g., child/adult residential plus
neighborhood recreational) would result in hazard/risk estimates that are higher than those
discussed in this summary. However, combining the risk and hazard numerical results from the
scenarios probably overestimates the total numerical hazard/risk for actual residents. For
example, child/adult residents are assumed to spend 24 hours per day, 350 days per year at the
residence. Assuming that they also regularly spend several hours per day at a neighborhood or
public recreational area or are occupationally exposed results in “double counting” (exposure for
more than 24 hours per day), which will overestimate hazard/risk. However, it is clear that many
of these additional exposure pathways could result in higher total risks than those shown for
residential individuals.

1.7  REPORT ORGANIZATION

This technical memorandum presents an evaluation of remedial action technologies and
alternatives that focus on the contaminant pathways and media that are the primary contributors
to human health risks in the Basin. As discussed in the preceding sections, the primary media of
concern include:

•  Soils in residential yards, recreational areas, street right-of-ways, commercial and
undeveloped property, and common areas

•  Drinking water
•  House dust
•  Consumption of fish
•  Home-grown vegetables

These media pose varying degrees of concern depending on geographical location and projected
exposure scenarios, but all have been identified as posing a potential risk to human health in the
Basin. In the following sections of this memorandum, each medium will be specifically
addressed and appropriate remedial actions identified and evaluated. The remainder of this
document is organized as follows:
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Chapter 2 summarizes the potential ARARs, RAOs, and general response actions (GRAs) for
each medium of concern. Technologies and process options are also identified, screened based
on technical implementability, and evaluated for implementability, effectiveness, and relative
cost.

Chapter 3 develops alternatives from the technologies and process options that were not
screened out in Chapter 2. These alternatives are screened based on their predicted effectiveness,
implementability, and relative cost. Retained alternatives are summarized at the end of
Chapter 3.

Chapter 4 presents community-, geographic-, and site-specific considerations and assumptions
that were used in evaluating the remedial alternatives that were retained in Chapter 3. Because of
the number of alternatives and the geographic complexities in the Basin, this chapter was
developed to discuss these considerations and assumptions.

Chapter 5 provides detailed evaluations of the feasibility of the remedial alternatives in terms of
the seven criteria listed above.

Chapter 6 compares the alternatives to each other to evaluate their relative performance.

Chapter 7 lists sources of information used and referenced in this technical memorandum.
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Table 1-1
Summary of Analytical Results for Metals in Soil

Chemical
No. of

Detections
No. of

Samples

Maximum
Concen-
tration
(mg/kg)

PRG
(mg/kg)

No. of
Detections
Exceeding

PRG

Percentage
of Samples
Exceeding

PRG

Background
Concen-
tration
(mg/kg)

No. of
Detections
Exceeding

Background
Concentrations

Antimony 2,966 4,029 623 30 313 7.77 5.8 1,239

Arsenica 4,186 4,208 3,610 0.38 4,186 99.48 22 1,346

Cadmium 3,939 4,208 194 37 184 4.37 2.86 2,290

Iron 3,980 3,980 256,000 22,000 1,527 38.37 65,000 369

Lead 4,208 4,208 67,100 400 1,336 31.75 175 3,065

Manganese 4,002 4,002 26,400 3,100 500 12.49 3,600 450
Mercury 3,570 4,208 47.3 22 6 0.14 0.3 2,226

Thallium 633 3,898 14.4 5.2 31 0.80 NA —

Zinc 4,208 4,208 25,800 22,000 3 0.07 280 2,806

a  Carcinogen; PRG are protective of cancer health effects
Notes:
Metals shown in bold type were selected as COPCs.
COPC - chemical of potential concern
NA - not available
PRG - preliminary remediation goal (from tables in EPA Region 9 Web site at http://www.epa.gov/region09/waste/sfund/prg)
SV - screening value (0.1 times EPA Region 9 PRGs for noncarcinogens and same as PRGs for carcinogens)

Table 1-2
Summary of Analytical Results for Metals in Drinking Water

Chemical
No. of

Detections
No. of

Samples

Maximum
Concen-
tration
(µg/L)

PRG
(µg/L)

No. of
Detections
Exceeding

PRG

Percentage
of Samples
Exceeding

PRG
MCL
(µg/L)

No. of
Detections
Exceeding

 MCL
First Draw Samples
Arsenica 45 102 7.6 0.045 45 44.1 50 0
Cadmium 45 102 33.6 18 1 1.0 5 5
Copper 98 102 2,620 1,400 4 3.9 1,300 4
Lead 101 102 78.5 4 36 35.3 15 11
Flushed Line Samples
Arsenica 45 100 9.2 0.045 45 45.0 50 0
Lead 83 100 9.5 4 2 2.0 15 0

a  Carcinogen; PRGs are protective of cancer health effects
Notes:
Chemicals shown in bold type were selected as COPCs.
COPC - chemical of potential concern
MCL - Maximum Contaminant Level
PRG - preliminary remediation goal (from tables in EPA Region 9 Web site at http://www.epa.gov/region09/waste/sfund/prg)
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Table 1-3
Summary of Analytical Results for Metals in House Dust

Chemical
No. of

Detections
No. of

Samples

Maximum
Concen-
tration
(mg/kg)

PRG
(mg/kg)

No. of
Detections
Exceeding

PRG

Percent
Detections
Exceeding

PRG
 Antimony  160  160  318  30  29  18.1

 Arsenica  160  160  635  0.38  160  100.0

 Cadmium  159  160  375  37  5  3.1

 Copper  160  160  1,040  2,800  0  0.0

 Iron  160  160  60,800  22,000  115  71.9

 Lead  160  160  59,500  400  134  83.8

 Manganese  160  160  5,460  3,100  3  1.9

 Mercury  160  160  21.5  22  0  0.0

 Zinc  160  160  57,500  22,000  2  1.3

a  Carcinogen; PRGS are protective of cancer health effects.

Notes:
There are no background values available for house dust.
Chemicals shown in bold type were selected as COPCs.
COPC - chemical of potential concern
NA - not available
PRG - preliminary remediation goal (from tables in Region 9 Web site at:
http://www.epa.gov/region09/waste/sfund/prg)

Table 1-4
Children’s Blood Lead Levels in the Coeur d’Alene Basin, 1996-1999

Area
Percent Exceeding

10 µµµµg/dl
Percent Exceeding

15 µµµµg/dl
Percent Exceeding

20 µµµµg/dl
Mullan 11 0 0
Burke/Nine Mile 21 13 4
Wallace 13 5 1
Silverton 8 4 1
Osburn 4 0 0
Side Gulches 4 2 --
Kingston 11 7 --
Lower Basin/Cataldo 18 5 0

“Percent Exceeding” refers to percent of children surveyed ages nine months to nine years whose blood lead
level exceeded the levels listed.

Source: Public Comment Draft Human Health Risk Assessment, TerraGraphics (2000e).
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RME HIc

Residential Scenario
Young children exposed to arsenic in yard soil

Lower Basin 2
Side Gulches 2.2
Osburn 2
Mullan 2
Burke/Nine Mile 2

Young children exposed to iron in yard soil, Lower Basin 2
Children/Adults exposed to arsenic in yard soil and tap water, Side Gulches 1.6
Young children ingesting cadmium in potential future groundwater used as drinking water, Burke/Ninemile 17
Young children ingesting zinc in potential future groundwater used as drinking water, Burke/Ninemile 4
Children/Adults ingesting cadmium in potential future groundwater used as drinking water, Burke/Ninemile 9
Children/Adults ingesting zinc in potential future groundwater used as drinking water, Burke/Ninemile 2
Young children ingesting cadmium in homegrown vegetables, all areas 2
Children/Adults ingesting cadmium in homegrown vegetables, all areas 2
Children, all pathways, potential future modern subsistence lifestyles, any area 10
Subsistence Scenario
Children/Adults, all pathways, potential future modern subsistence lifestyles, any area 4
Adults, all pathways, potential future modern subsistence lifestyles, any area 3
Children, all pathways, potential future traditional subsistence lifestyles, any area 49
Children/Adults, all pathways, potential future traditional subsistence lifestyles, any area 21
Adults, all pathways, potential future traditional subsistence lifestyles, any aread,e 10

RME CANCER RISK EXCEEDS 1 X 10-4 (Arsenic is the only carcinogenic COPC)f

RME CRg

Residential Scenariob

Child/Adult, yard soil and tap water 3 x 10-4

Child/Adult, yard soil only 1.2 x 10-4

Child/Adult, tap water soil only 1.9 x 10-4

Modern Subsistence Scenario (potential future)d

Total (any area, child/adult) 8 x 10-4

Child/Adult, incidental ingestion of surface soil 2 x 10-4

Child/Adult, dermal exposure to sediment 2 x 10-4

Child/Adult, incidental ingestion of sediment 2 x 10-4

Child/Adult, ingestion of surface water 2 x 10-4

Traditional Subsistence Scenario (potential future)e

Total (any area, child/adult) 4 x 10-3

Child/Adult, dermal exposure to surface soil 2 x 10-4

Child/Adult, incidental ingestion of surface soil 1 x 10-3

Child/Adult, dermal exposure to sediment 7 x 10-4

Child/Adult, incidental ingestion of sediment 6 x 10-4

Child/Adult, ingestion of surface water 1 x 10-3

Notes:
a From pages 5-10 and 5-11 of Public Review Draft Human Health Risk Assessment (Terragraphics, 2000e)
b From Table 5-1, Public Review Draft HHRA
c HI = hazard index (greater than 1, adverse health effects expected)
d From Table 5-4, Public Review Draft HHRA
e From Table 5-5, Public Review Draft HHRA
f From Table 5-5, Public Review Draft HHRA
g CR = cancer risk

Table 1-5
Reasonable Maximum Exposure Risk from Non-Lead Contaminantsa

Receptor/Pathway/Contaminant/Medium

Receptor/Pathway/Medium

Table 1-5 Non-Lead Risk.xls 1
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FIGURE 1-1

Location of Coeur d�Alene River Basin
Human Health Alternatives Tech Memo
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� Protection of human health and the environment
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� Long-term effectiveness
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� Short-term effectiveness
� Implementability, reliability, and constructibility
� Costs
� State acceptance*
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Compare remaining alternatives against each other

FIGURE 1-2

Feasibility Study Process
Human Health Alternatives Tech Memo
Coeur d�Alene Basin, Idaho
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FIGURE 1-3

Investigation Areas
Human Health Alternatives Tech Memo
Coeur d’Alene Basin, Idaho
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FIGURE 1-5

Lead Levels in House Dust
Human Health Alternatives Tech Memo,
Coeur d�Alene Basin, Idaho

FIGURE 1-4

Lead Levels in Yard Soil
Human Health Alternatives Tech Memo,
Coeur d�Alene Basin, Idaho
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FIGURE 1-6

Children�s Blood Lead Levels by Year, 1974-1999
Human Health Alternatives Tech Memo,
Coeur d�Alene Basin, Idaho

NOTE:
Taken from Figure 4-1, Final 1999 Five Year Review Report, Bunker Hill Superfund Site,
prepared by TerraGraphics Environmental Engineering, April 2000.
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FIGURE 1-7

Trends in Children�s Blood Lead and
Children with Contaminated Yards,
Bunker Hill, 1988-1999
Human Health Alternatives Tech Memo,
Coeur d�Alene Basin, Idaho
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FIGURE 1-9

Average Child�s Home Lead Exposure
Human Health Alternatives Tech Memo,
Coeur d�Alene Basin, Idaho

FIGURE 1-8

Average Child�s Basin-Wide Lead Exposure
Human Health Alternatives Tech Memo,
Coeur d�Alene Basin, Idaho
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determined by the characteristics of their yard
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from the Human Health Risk Assessment,
TerraGraphics, 2000.
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CHAPTER 2
REMEDIAL TECHNOLOGY SCREENING

Chapter 2 presents the initial steps for developing cleanup alternatives to mitigate the human
health risk exposures summarized in Chapter 1. The feasibility study process, as summarized in
Section 1.2, is used to ensure that a consistent, systematic process is followed at all sites to
develop and evaluate potential cleanup solutions. In addition, the process ensures that all
potentially feasible alternatives are identified. The steps of the FS process covered in Chapter 2
include:

•  Identification of Applicable or Relevant and Appropriate Requirements
(ARARs)—potential regulatory standards that must be met to protect human
health are identified. Potential ARARs are identified during the feasibility study
phase. EPA and project stakeholders then select and document the project’s
ARARs in the Record of Decision.

•  Definition of Remedial Action Objectives (RAOs)— RAOs provide a general
description of what the cleanup will accomplish.

•  Development of General Response Actions (GRAs)—Actions that could satisfy
the RAOs are developed.

•  Identification of Remedial Technologies and Process Options—Potential
technology types and sub-types that are available are identified.

•  Screening of Remedial Technologies and Process Options—Technologies and
process options that cannot be technically implemented at the site are eliminated.

•  Evaluation and Selection of Remedial Technologies and Process Options to
be used in Alternatives Development—Remedial technologies and process
options that remain after screening are evaluated based on effectiveness,
implementability, and relative cost.

The method used and results of each of these steps are discussed in detail in Sections 2.2
through 2.4, below.



HUMAN HEALTH ALTERNATIVES TECH MEMO, COEUR D'ALENE BASIN, IDAHO Chapter 2
PUBLIC COMMENT DRAFT Date:  10/17/00
RAC, EPA Region 10 Page 2-2
Work Assignment No. 069-RI-CO-102Q

SEA\CDA FS CHAPTER 2.DOC

2.1  SUMMARY OF POTENTIAL ARARS

2.1.1  General

A detailed discussion of development and selection of potential ARARs for the Basin has been
presented previously in a technical memorandum that is currently undergoing regulatory and
stakeholder review and revision (URSGWC and CH2M HILL 2000). Because this technical
memorandum addresses only those media causing a potential threat to human health, only
ARARs that correspond to residential and recreational soil, drinking water, house dust, and fish
consumption are discussed here.

ARARs are basic standards by which all aspects of a hazardous substance cleanup are measured.
The evaluation of alternatives developed in this technical memorandum will consider, among
other criteria, whether alternatives comply with potential ARARs and achieve RAOs.

ARARs include promulgated environmental requirements, criteria, standards, and other
limitations. Other factors to be considered (TBCs) in selecting a remedy might include
unpromulgated standards, criteria, and advisories. However, TBCs are not evaluated using the
formal process required for ARARs and are not legally binding. ARARs of federal, state, and
tribal governments must be complied with during response actions. Local ordinances with
promulgated criteria or standards are not considered ARARs but could represent TBCs.

A requirement under other environmental laws might be either “applicable” or “relevant and
appropriate,” but not both. Applicable requirements are those cleanup standards, standards of
control, and other substantive environmental protection requirements, criteria, or limitations
promulgated under federal or state law that specifically address a hazardous substance, remedial
action, location, or other circumstance at a site. Relevant and appropriate requirements are those
cleanup standards, standards of control, and other substantive environmental protection
requirements, criteria, or limitations promulgated under federal or state law that address
problems or situations sufficiently similar to those encountered at the site that their use is well
suited to the particular site. However, relevant and appropriate ARARs are not considered
“applicable.”

In general, this determination involves comparing a number of site-specific factors (including the
characteristics of the remedial action, the hazardous substances present at the site, or the physical
circumstances of the site) with those addressed in the statutory or regulatory requirement. When
the analysis results in a determination that a requirement is applicable or both relevant and
appropriate, such a requirement must either be complied with, or it must meet specific statutory
requirements in order to be waived.
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There are several types of requirements with which a site may have to comply. The classification
of ARARs below was developed to provide guidance on how to identify and comply with
ARARs. However, some requirements might not fall neatly into this classification system.

•  Ambient or chemical-specific requirements are usually health- or risk-based
numerical values or methodologies which, when applied to site-specific
conditions, result in the establishment of numerical values. These values establish
the acceptable amount or concentration of a chemical that may be found in, or
discharged to, the ambient environment.

•  Location-specific requirements are restrictions placed on the concentration of
hazardous substances or the conduct of activities solely because they occur in a
special location.

•  Performance, design, or other action-specific requirements are usually
technology- or activity based requirements or limitations on actions taken with
respect to hazardous wastes.

The purpose of the Coeur d’Alene Basin Human Health Technical Memorandum is to evaluate a
range of remedial alternatives that when implemented will mitigate the health-based risk
exposures from soil, drinking water, house dust, and ingestion of contaminated fish and
homegrown vegetables in residential and public recreational areas in the Basin. Fish can become
contaminated by living in contaminated water, and by contacting contaminated submerged
sediment. Because these media are addressed in the ecological FS, ARARs or TBCs that may
apply to these media are not included in this technical memorandum

CERCLA requires that remedial actions comply with both federal and state ARARs (CERCLA
121(d)(2)(A)). In order for a state requirement to be an ARAR, it must meet the following three
criteria:

1. It must be a promulgated standard, requirement, criterion, or limitation under a
state environmental or facility siting law

2. It must be more stringent than federal requirements

3. It must meet the definition of an ARAR

Appendix C summarizes the potential federal and state chemical-specific, location-specific, and
action-specific ARARs for the Coeur d’Alene Basin. Although ARARs and TBCs were
presented in that technical memorandum, this technical memorandum includes only ARARs and
TBCs for the metals that are considered COPCs for human health risk from residential and
recreational soil, drinking water, house dust, and fish consumption: antimony, arsenic, cadmium,
iron, lead, manganese, mercury, and zinc (URSGWC 1999b).
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2.1.2  Solid, Hazardous, and Mining Waste ARARs

This section discusses how ARARs specifically address mining waste. The Resource
Conservation and Recovery Act (RCRA), an amendment to the federal Solid Waste Disposal
Act, establishes statutory requirements to manage solid wastes (Subtitle D) and hazardous wastes
(Subtitle C). Some mineral wastes are excluded from hazardous and solid waste requirements
because they are a consequence of exploiting a natural resource and/or because they are subject
to other requirements.

RCRA defines solid waste as garbage, refuse, sludges, non-hazardous industrial wastes, and
other discarded materials including solid, semisolid, liquid, or contained gaseous materials
resulting from industrial, commercial, mining, agricultural, and community activities. In the
Solid Waste Disposal Act Amendments of 1980, Congress amended RCRA by exempting
mining and mineral processing wastes (Bevill wastes) from Subtitle C requirements. EPA has
determined, however, that excluded Bevill Wastes are solid wastes as defined in 40 CFR Part
261.2 (54 Fed. Reg. 36614; [September 1, 1989]).

RCRA Subtitle D focuses on state and local governments as the primary planning, regulating,
and implementing entities for the management of solid waste. In Idaho, solid waste requirements,
including the management, processing, waste handling, and disposal of non-municipal solid
waste, are promulgated in IDAPA 58.01.06, Solid Waste Management Rules and Standards.

Under RCRA Subtitle C, solid wastes from the extraction and beneficiation of ores and minerals
are included within the mining waste exclusion (Bevill wastes). These wastes are not subject to
Subtitle C requirements (see 40 CFR Part 261.4(b)(7)). To more clearly identify and summarize
EPA’s review of mineral commodities that may produce hazardous wastes that are subject to
RCRA Subtitle C, EPA published the Draft Identification and Description of Mineral Processing
Sectors and Waste Streams (RCRA Docket No. F-96-PH4A-S0001 [12/95]). In this document,
EPA established criteria for determining which mineral processing wastes arising from mineral
production are no longer exempt from Subtitle C regulation and also lists those that are still
subject to the exemption. As stated in the draft document, extraction and beneficiation wastes
remain within the scope of the Mining Waste exclusion and are exempt wastes. These include the
following lead and zinc mining wastes:

•  Waste rock—including wastes from overburden and mine development rock.
Overburden wastes are usually disposed of in unlined piles; mine development
rock is often used on-site for road and other construction uses. They are also
stored in unlined on-site piles or in underground openings.

•  Mine water—includes all water that collects in surface or underground mines due
to groundwater seepage or inflow from surface water or precipitation.
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•  Concentration wastes—includes wastes from beneficiation operations used to
concentrate mineral ores and their respective wastes including flotation system
tailings (liquids and solids) and waste slurries from milling and gravity
concentration operations.

To determine if wastes from the Coeur d’Alene Basin are excluded from Subtitle C
requirements, they must be identified and described. The following materials generated during
human health-related remediations are proposed to be managed within soil repositories sited and
constructed specifically for the remediations:

•  Mine tailings (Bevill-exempt waste)

•  Soil (environmental media, not a waste)

The following wastes are also expected to be generated as part of the proposed human health
remediations, but will not be disposed of within the proposed tailings/soil repositories. They will,
however, be subject to state and local solid waste disposal requirements.

•  Residential debris from housing demolition (Household municipal waste)

•  Carpeting from housing demolition (Household waste that may be rejected by
local landfills).

Based on the previous list, Subtitle C requirements are not applicable for this proposed remedial
action (i.e., the tailings/soil repositories). For the purposes of identifying ARARs however, the
factors listed in the National Contingency Plan (40 CFR Part 300.400(g)(2)) should also be
examined to determine if a requirement addresses situations sufficiently similar to the
circumstances of the potential remedial action. If the requirement is well suited to the site, it may
well be relevant and appropriate. Tables C-1 and C-5 in Appendix C list RCRA Subtitle C and D
and Idaho State Solid Waste and Surface Mining requirements that address the design and
performance standards for landfills and waste disposal and that are potentially relevant to the
proposed consolidation of Basin mine tailings.

2.2  REMEDIAL ACTION OBJECTIVES AND PRELIMINARY REMEDIATION
GOALS

In addition to ARARs, a technical memorandum produced previously (URSGWC and
CH2M HILL 2000) presents a detailed discussion of development and selection of preliminary
remediation goals (PRGs) and remedial action objectives (RAOs) for the Basin. That technical
memorandum is currently undergoing regulatory review and revision; therefore, the PRGs for
human health described in this memorandum may be revised as more information from the RI/FS
process becomes available. Because this technical memorandum addresses only those media
causing a potential threat to human health, only PRGs and RAOs that correspond to soil,
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drinking water, house dust, and human consumption of fish and homegrown vegetables are
discussed. The RAOs represent statements of actions required to ensure that conditions after
remediation are of acceptable risk to human health.

2.2.1  Remedial Action Objectives

The preliminary RAOs reflect the desired results of the remedial actions. They are closely related
to the human health management goals, ARARs, and the PRGs, and they provide a means to
compare different remedial actions. The preliminary RAOs in Table 2-1 are listed by medium,
and generally apply to the variety of conditions in the Coeur d’Alene Basin. Achievement of
these RAOs can be determined by measuring metals concentrations in the respective media. For
lead, objectives are focused on those media concentrations that will result in a probability of
acceptable blood lead concentrations for the individual child. Directives from the EPA Office of
Solid Waste and Emergency Response (OSWER) have established acceptable blood lead
concentrations. These directives explain the derivation and history of acceptable blood lead
concentrations, and are presented in Appendix D of this document. These preliminary RAOs
were adapted from the Bunker Hill FS (McCulley, Frick, and Gilman 1992).

2.2.2  Preliminary Remediation Goals

Preliminary remediation goals are the more specific statements of the desired endpoint
concentration or risk levels, for each exposure route, that are believed to provide adequate
protection of human health and the environment based on preliminary site information. PRGs are
established as initial points of focus using readily available toxicity and exposure factor
information, frequently-used standards (e.g., ARARs), and reasonable exposure assumptions.
PRGs are not site-specific. Site-specific action or cleanup levels are developed by modifying the
PRG assumptions with site-specific risk information and site characterization data with a view
toward achieving the RAOs.

2.2.2.1  Soil and Dust

The human heath-based PRGs for COPCs in residential, neighborhood and public recreational
soil are presented in Table 2-2. This table provides a listing of EPA Region 9 residential soil
PRGs along with Coeur d’Alene district soil background concentrations. A PRG screening level
of 400 ppm has been proposed for lead in residential soil based on Revised Interim Soil Lead
Guidance for CERCLA Sites and Resource Conservation and Recovery Act (RCRA) Corrective
Action Facilities (USEPA 1994a, and clarification, 1994b). The current Region 9 PRG for lead
in residential soil is 400 mg/kg. The human heath PRGs for residential, neighborhood, and public
recreational soil were selected based on the greater of either EPA Region 9 residential soil PRGs
or Coeur d’Alene District soil background concentrations.
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In the HHRA, the PRGs identified for soil were also selected as PRGs for house dust. In
addition, the HHRA did not establish specific soil concentrations as PRGs to address homegrown
vegetable consumption. For the purposes of this technical memorandum, it was assumed that the
screening level PRGs established for soils in Table 2-2 would provide an appropriate degree of
protectiveness for the consumption of homegrown vegetables.

2.2.2.2  Drinking Water

Human health PRGs for COPCs in drinking water, surface water, and groundwater are provided
in Table 2-3. This table lists national drinking water standards and potential background
concentrations in surface water and groundwater for the COPCs associated with human health
risk. However, only arsenic and lead are COPCs in drinking water. The human heath PRGs for
drinking water were selected based on national drinking water standards.

On June 22, 2000 EPA published notice of proposed rulemaking in the Federal Register that
proposes to lower the arsenic MCL from the 50 µg/L to 5 µg/L. Although the current MCL of
50 µg/L was selected as the human health PRG for arsenic in drinking water, the evaluation of
drinking water alternatives in this memorandum with respect to arsenic was conducted using the
proposed arsenic MCL of 5 µg/L because this is more likely to represent future regulatory
conditions.

2.2.2.3  Fish and Vegetables

No specific PRGs have been developed for either fish or homegrown vegetables. It is assumed
that for fish, the ecological portion of the FS will develop surface water PRGs for fish that will
be protective of human health. Thus, no quantitative PRGs for fish (whole or fillets) have been
included in this technical memorandum. In addition, it is assumed that the PRGs established for
soil is applicable to garden areas and will provide protectiveness for the ingestion of homegrown
vegetables.

2.3  GENERAL RESPONSE ACTIONS

General response actions (GRAs) are general approaches that can be implemented to achieve
RAOs. GRAs encompass a broad range of remedial technologies and process options, and may
include treatment, containment, excavation, disposal, institutional actions, a combination of
these, or no action. Remedial technologies are methods for handling specific technical problems
and are more specific than GRAs. For example, the GRA for containment could be accomplished
using a variety of remedial technologies such as capping, a vertical or horizontal barrier, surface
controls, a sediment control barrier, or dust suppression technologies. In turn, process options are
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more specific than remedial technologies. For example, the remedial technology of dust
suppression could be accomplished by using process options such as application of water,
organic agents, polymers, foams, membranes, tarps, or hygroscopic agents.

2.3.1  Soil, Drinking Water, and Dust

The broad range of technologies and process options considered in this technical memorandum
are presented in Appendix E for each of the affected media: soil, drinking water, and house dust.
The general categories of the GRAs considered include the following:

•  No Action
•  Access and Use Modification
•  Treatment
•  Volume Reduction
•  Disposal

For the purpose of this memorandum, monitoring alone was not considered as a specific GRA
for soil, drinking water, and dust. However, monitoring was considered to have a potential
application with all technologies to determine whether or not a technology is achieving RAOs,
and to evaluate its long-term effectiveness.

2.3.1.1  No Action

This would leave the existing conditions as they currently exist. Contamination is present, it
would remain in place, and no remedial actions would be taken.

2.3.1.2  Access and Use Modification

A variety of modifications can be made to reduce exposure to contaminated residential and
recreational soil, drinking water, house dust, and fish. Access and use modification can include
public information updates, access modification, local regulations, health intervention and
education, or relocation. Actions such as posting advisory signs and continuing a health
intervention and education plan would increase public awareness. Also, by placing limits on
remediated land and limited regulation on future construction activities, access and use
modifications would preserve the effectiveness of the remedial actions implemented, as well as
providing a program that will address future development. Fences and signs placed around waste
soil storage areas could improve awareness and prevent accidental exposure. A combination of
access and use modifications, removal and disposal, or containment actions might be used to
address concerns about future exposure in the area.
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2.3.1.3  Containment

Containment technologies are directed at controlling contaminant movement and preventing
contaminated media from coming into contact with potential receptors. Containment
technologies include capping or covering with a variety of materials including asphalt, concrete,
chemical sealants, synthetic or limestone barriers, or uncontaminated soil, clay, or sod.
Containment using barriers can reduce the mobility of contaminated soil and reduce inadvertent
ingestion of contaminants.

Containment technologies generally require grading, revegetation, and surface water
diversion/collection system technologies to provide proper drainage controls and minimize future
maintenance requirements. Future monitoring is also generally required for containment
technologies to properly assess the successful implementation and the long-term effectiveness of
the remedial action.

Containment also includes interim construction control technologies that minimize the
generation of dust and vapors during remedial activities.

2.3.1.4  Treatment

This GRA includes appropriate technologies to remove, or render non-hazardous, contaminants
found in residential and recreational soil and drinking water. Treatment can be done onsite using
chemicals, microorganisms, or mechanical means such as electrodes. For drinking water, the
assembled treatment technologies focused on point-of-use technologies to provide protectiveness
in compliance with the RAOs.

2.3.1.5  Volume Reduction

The volume of contaminated media could be reduced by excavating contaminated soil and
hauling it away to be treated and/or disposed. The excavated areas would then be backfilled with
clean soil and revegetated.

As discussed, technologies that would directly reduce volumes of contaminated groundwater and
surface water were not considered in this technical memorandum. To address human health
issues, extraction/treatment technologies or in situ treatment technologies were not considered to
be cost-effective or implementable. Instead, treatment of contaminated soil and sediment source
areas along with point-of-use treatment technologies are relied on to provide compliance with
drinking water RAOs.

For house dust, appropriate technologies might be used to thoroughly clean (either one time or
periodically) all areas of the home after sources outside the home have been remediated. Areas or
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items in the home that have accumulated house dust that cannot be cleaned could be removed
and replaced, such as contaminated cloth furniture, carpets, or drapery.

2.3.1.6  Disposal

Disposal would be used in conjunction with removal technologies. For example, residential soil
removed during remediation would be disposed in an existing or newly constructed repository
site.

2.3.2  Fish Consumption

As discussed previously, quantitative PRGs for fish consumption have not been established as
part of this technical memorandum. However, a limited number of remedial technologies and
process options have been developed to help mitigate the human health risk of fish consumption
for tribal subsistence fishermen and other susceptible populations in the Basin. The range of
technologies considered include No-Action, Information and Intervention, and Monitoring.

2.3.3  Homegrown Vegetables

General response actions have not been specifically established for homegrown vegetables. For
the purpose of this technical memorandum, the GRAs established for soils will be considered
applicable to residential garden soils.

2.4  IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND
PROCESS OPTIONS

Based on past experience with remedial activities at contaminated sites, particularly the Bunker
Hill 21-square-mile area, a comprehensive list of remedial technologies and process options was
developed for residential, neighborhood, and public recreational soil; drinking water; and house
dust. The master lists are included in Appendix E. These lists served as the starting point for
screening remedial technologies and process options.

2.4.1  Screening of Remedial Technologies and Process Options

During the first screening step for the soil, drinking water and dust media, process options or
technologies were eliminated solely on the basis of technical implementability at this site. If all
process options of a particular remedial technology were eliminated, then that entire remedial
technology was eliminated from further consideration. Tables E-1 through E-3 in Appendix E
contain screening comments explaining why process options and remedial technologies were
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eliminated. The remedial technologies and process options that passed the implementability
screening, along with a brief description of each process option, are presented in Tables 2-4
through 2-7.

As discussed above and as presented in Table 2-7, a limited number of remedial technologies and
process options have been considered in this technical memorandum for fish consumption.

2.4.2  Evaluation and Selection of Retained Technologies and Process Options

For the soil, drinking water, and dust media, technologies and process options that passed
implementability screening were next evaluated in terms of effectiveness, implementability, and
relative cost. The primary focus of this screening step was effectiveness, with less concern
placed on implementability and relative cost (USEPA 1988). The evaluation of effectiveness
emphasized three primary factors:

1. Effectiveness in achieving the RAOs
2. Effectiveness in protecting human health during and after remedial activities
3. Historical information on reliability and prior usage at similar sites under similar

conditions

The results of the screening for soil, drinking water, and dust are shown in Tables 2-8 through
2-10. The tables note where each technology or process option is either retained or not retained.
Reasoning was provided, where possible, for those technologies or process options that were not
retained.

The retained process options for each medium are summarized in Table 2-11. The retained
options are carried forward and form the basis for developing remedial action alternatives.
Development and descriptions of potential remedial alternatives for each of the media are
presented in Chapter 3.
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Table 2-1
Preliminary Remedial Action Objectives

Environmental Media Preliminary Remedial Action Objectives

Soil and Source Material Prevent mechanical transportation of soil containing unacceptable levels of contaminants into residential areas and
structures.

Prevent the exposure of humans to lead in soil such that there is a 95% or greater probability that a child or
children ages 0 to 84 months have blood lead levels less than 10 µg/dL, and a 1% or lower probability that a child
or children ages 0 to 84 months have blood lead levels greater than 15 µg/dL.a

Prevent direct human exposure to soils (ingestion, inhalation, and dermal contact) that:

•  would produce excess cancer risks greater than 1x10-6; OR
•  have concentrations of COPCs greater than selected PRGs for soil (see Table 2-1).

Groundwater and Surface
Water as Drinking Water

Prevent ingestion by humans of groundwater or surface water withdrawn or diverted from a private, unregulated
source and used as drinking water and which contains COPCs for drinking water exceeding selected PRGs for
drinking water (see Table 2-2).

House Dust Prevent the introduction of lead to residences from areas outside the home via tracking and air pathways so that
there is a 95% or greater probability that a child or children ages 0 to 84 months have blood lead levels less than 10
µg/dL, and a 1% or lower probability that a child or children ages 0 to 84 months have blood lead levels greater
than 15 µg/dL. a

 Fish Consumption Prevent ingestion by humans of aquatic organisms from surface waters containing contaminants of concern
exceeding risk-based threshold concentrations.

Vegetable Consumption Prevent ingestion by humans of home-grown vegetables containing contaminants of concern exceeding risk-based
threshold concentrations.
Prevent use of residential garden soils that have concentrations of COPCs greater than rural northern Idaho
background levels.

Notes:
a Development of these objectives are based on directives by EPA OSWER as presented in Appendix D.
NAAQS – National Ambient Air Quality Standards
OSWER – Office of Solid Waste and Emergency Response
TSP – total suspended particulates
µg/dL – micrograms per deciliter
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Table 2-2
Human Health-Based Preliminary Remediation Goals—Soil

(mg/kg dry weight)

Metal
EPA Region 9 PRG

Residentiala
Coeur d’Alene District

Soil Background b
IEUBK

Model Results c
Selected Human Health

PRG for Soil
Antimony 31.3 5.8 NA 31.3
Arsenic 0.39 22 NA 22
Cadmium 37 2.86d NA 37
Iron 23,463 65,000 NA 65,000
Lead 400 175d 400 400
Manganese 1,762 3,600 NA 3,600
Mercury 23.5 0.3 NA 23.5
Zinc 23,463 280 NA 23,463

a  U.S. EPA Region 9 Preliminary Remediation Goals for Residential or Industrial Soil. http://www.epa.gov/region09/wasate/sfund/prg.
December 3, 1999.

b  Unless otherwise noted, Gott, G.B., and J.B. Cathrall. 1980. Geochemical Exploration Studies in the Coeur d’Alene District, Idaho and
Montana. Geological Survey Professional Paper 1116. Values represent the 90th percentile value calculated from samples collected
from all formations. The 90th percentile values were selected for use as background concentrations in the Draft Human Health Risk Assessment for
screening for COPCs in soil.

c  EPA PB93-9635121.7-15-2. Integrated Exposure Uptake Biokinetic Model for Lead in Children.
d Le Jeune, K. and Cacella, D. 1999. Evaluation of Adverse Effects of Riparian Resources of the Coeur d’Alene Basin, Idaho. Expert report of Katherine

Le Jeune, U.S. District Court for the District of Idaho. September 1. 95th percentile of regional soil samples generally unaffected by mining wastes.

Notes:
mg/kg – milligrams per kilogram
NA – not applicable or available
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Table 2-3
Human Health-Based Preliminary Remediation Goals—Drinking Water

(µg/L)

Metalj

National Primary or
Secondary Drinking

Water Standard (MCL
or Secondary Standard)a

Potential
Background

Concentration for
Groundwaterg

Potential Background
Concentrations for

North Fork CDA River
Surface Waterg

EPA Region 9 Preliminary
Remediation Goal for

Tap Water

Selected Human
Health PRG for
Drinking Water

Antimony 6 NA 0.51 15 6
Arsenic 50c 0h 0.65 0.045i 50
Cadmium 5 3 0.09 18 5b

Iron 300d 30 113 11,000 300e

Lead 15 7 1.46 NA 15e

Manganese 50d NA 8.28 880 50e

Mercury 2 0h 0.09f 11 2
Zinc 5,000d 20 20.7 11,000 5,000

a  40 CFR 141. National Primary Drinking Water Regulations. EPA Office of Water.  Office of Groundwater and Drinking Water.
b  National Recommended Water Quality Criteria for Priority Toxic Pollutants. US EPA Office of Water. EPA 822-Z-99-001. April 1999.
c  EPA is proposing to change the current MCL for arsenic from 50 µg/L to 5 µg/L (FR Vol. 65, No. 121, June 22, 2000).  EPA is required to promulgate a final rule

by January 1, 2001.
d MCLs not available. Values shown are Secondary Standards (40 CFR 143, National Secondary Drinking Water Regulations).
e  Human health criteria for surface water do not exist.  alues shown are MCL or secondary MCL.
f  Total surface water baseline concentrations calculated from URSG project database using the 75th percentile. March 2000. This represents the baseline for  surface water
resources (in terms of total concentrations) in a mineralized area had mining not occurred.

g  From Table 2-3, Public Review Draft Human Health Risk Assessment, TerraGraphics, July 2000.
h  Laboratory sample quantification limit not available (nondetection).
i  Carcinogenic endpoint PRG. Non-carcinogenic endpoint PRG value is not available.
j Only arsenic and lead are COPCs in drinking water. Other metals are COPCs in groundwater and surface water and are included for reference purposes.

Notes:
MCL – maximum contaminant level
NA – not applicable or available
µg/L – micrograms per liter
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Table 2-4
Remedial Technologies and Process Options After Implementability Screening—Soil

Remedial Technology Process Option Description

No Action None No action. Existing conditions persist.

Public Information Updates Deed Notices Deed notices are included for property within potentially contaminated areas for informational
purposes. Will require notifying potential buyers of contamination.

Sod/Grass Requirements Maintenance of vegetative cover to reduce potential contaminant mobility is required. Will address
maintenance requirements of other barriers such as gravel and soil. May require additional inspection
by government entities.

Pamphlet Distribution Educational information regarding exposure routes and exposure prevention in the form of pamphlets
is distributed to residents.

Press Releases Educational information regarding exposure routes and exposure prevention is distributed to residents
via press releases.

Public Meetings Public meetings are held to educate residents regarding exposure routes and exposure prevention.

Notice Posting The public is educated regarding exposure routes and exposure prevention in posted notices.

Access Modification Advisory Signs Advisory signs are posted to increase hazard awareness.

Fence Construction Fences are installed around contaminated areas to prevent access.

Local Regulation Construction Regulations Regulations are promulgated to address dust control during construction and to require reestablishment
or installation of a protective barrier.

Health Intervention Panhandle Health District Lead
Health Intervention Program

Personal health and hygiene aids in the prevention of ingestion and inhalation of potentially
contaminated soil and dust are provided. Services also include biological monitoring and census with
environmental and nursing follow-up.

Community Health Protection
Program (Kids First, Mining
Companies’ Alternative)

Program as described by Tsuji (1999). Program includes general community education and awareness,
offer and encouragement of blood lead screening, and provision of case-specific follow-up and
intervention to identify sources for each individual, change behaviors effecting exposure, and
remediate or address the actual source.

Relocation Temporary Move residents into temporary quarters for a finite period of time.

Permanent Move residents to a new residence consistent with the Uniform Relocation Act, as amended, and/or
where compatible with city or county planning and zoning changes or requirements.
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Table 2-4
Remedial Technologies and Process Options After Implementability Screening—Soil

Remedial Technology Process Option Description

Capping Soil Clean soil is placed and graded over contaminated areas.

Clay Compacted clay is placed and graded over contaminated areas. Clay should be covered by at least a
foot of vegetation and silty sand or sandy soil to maintain the integrity of the clay cap.

Synthetic Membranes A synthetic membrane is placed over prepared/graded soil or geotextile surface that is over a
contaminated area. The membrane is seamed by a variety of methods and must be compatible with the
wastes present.

Sprayed Asphalt Sprayed asphalt is placed over contaminated areas and covered with soil or opaque reflective paint to
protect the asphalt from ultraviolet light and to retard oxidation.

Asphaltic Concrete Asphalt for paving grades or special blends mixed with well graded, crushed aggregate, is placed over
contaminated areas.

Concrete Cap Concrete is placed over prepared contaminated area. Fill settlement must be evaluated in considering
concrete cap design.

Multilayered Cap Cap may be composed of natural soils, soil admixtures, clay, synthetic membranes, spray-on asphalts,
asphaltic concrete, or portland cement concrete and placed over contaminated areas.

Chemical Sealants/Stabilizers Water-dispersible emulsions and/or resins placed over contaminated areas to form a crust that reduces
water and wind or dust erosion. Most are nontoxic to plants and animals. As a temporary cover only.

Horizontal Barriers Capillary Barrier Gravel layer is used to reduce potential upward migration of contaminated groundwater.

Chemical Barrier Acid or base layer is used to promote favorable speciation and reduce contaminant mobility.
Limestone Rock Barrier Limestone rock layer is used to promote favorable speciation and reduce contaminant mobility.

Visual Marker A synthetic layer is used as a marker to indicate or delineate hazardous materials that lie below.

Surface Controls Surface Sealing Cover materials and seal techniques are implemented to stabilize contaminated soil and to prevent
surface water infiltration, control erosion, and isolate and contain the soils. Similar to capping.

Soil Stabilization Chemical stabilizers are sprayed on bare soils or mulches to coat, penetrate, and bind together the
particles. Chemical stabilizers included latex emulsions, plastic films, oil-in-water emulsions, and
resin-in-water emulsions.

Grading Reshaping of topography is conducted to manage surface water run-on and runoff.

Diversion and Collection Systems Diversion collection structures are installed upslope or at the perimeter of the area to control drainage
of stormwater run-on and runoff.

Revegetation A systematic revegetation plan is implemented that includes selection of a suitable plant species,
seedbed preparation, seed/planting, mulching and/or chemical stabilization, fertilization, and
maintenance. Includes monitoring to assess remedy effectiveness.
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Table 2-4
Remedial Technologies and Process Options After Implementability Screening—Soil

Remedial Technology Process Option Description

Interim Construction-Related Water Water is sprayed over area of concern to prevent dust generation.

Dust Suppression Organic Agents/ Polymers/Foams Organic agents/polymers/foams are sprayed over area of concern to prevent dust/vapor generation.

Membranes/Tarps Membranes or tarps are spread over area of concern to prevent dust/vapor generation.
Hygroscopic Agents Hygroscopic salts absorb moisture into the soil in which they are mixed.

Excavation/Backfill Soil Removal and Replacement Contaminated soil is excavated and backfilled with clean soil.

Sod Removal & Replacement Existing sod and litter are removed and replaced with clean sod.

Decontamination Exterior Washing Structures contaminated with lead paint are washed with pressurized stream of water.

Mechanical Operations Contamination is removed mechanically by sandblasting.

Chemical Treatment pH Adjustments Ex situ treatment where acid or base is mixed into soils to promote speciation and reduce contaminant
mobility.

Phosphate Stabilization Soil is mixed with an apatite mineral that binds up metals in a non-reactive, non-toxic form and
reduces mobility.

Leaching Ex situ treatment where water or acid solutions are added to leach contaminants from soils.

In-situ Treatment Deep Tilling Tilling mixes the contaminated surface soils with clean sub-soils, reducing contaminant concentrations
at the surface.

Pozzolanic Agents Pozzolanic agents or polymer admixtures are added to and mixed directly into soil to produce a
concrete-like solid. The resultant solidified soil is less susceptible to erosion.

Soil Leaching Contaminated soils are leached with an appropriate leaching solution and the elutriate is collected in a
series of shallow well points or subsurface drains.

Temporary Storage Waste Storage Waste piles are temporarily stored (on-site) until permanent treatment or disposal.

Subterranean Disposal Deep Mine Disposal Disposal of contaminated materials into inactive areas of deep mines.

Repository Existing Waste Repository Contaminated soils defined as nonhazardous wastes are permanently disposed of in an existing
repository. Repositories cannot accept liquid wastes.

New Waste Repository Contaminated soils defined as nonhazardous waste are permanently disposed of in a newly constructed
repositories. Repositories cannot accept liquid wastes.
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Table 2-5
Remedial Technologies And Process Options After Implementability Screening—Drinking Water

Remedial Technology Process Option Description

No Action None No action is taken. Existing conditions persist.

Relocation Temporary Move residents into temporary quarters consistent with the EPA guidance (1996).

Permanent Move residents to a new residence. Pay for out-of-pocket moving costs, temporary housing
and meals, utility connections, mortgage purchase and closing costs, consistent with the
Uniform Relocation Act, as amended.

Public Information Updates Pamphlet Distribution Educational information regarding exposure routes and exposure prevention in the form of
pamphlets is distributed to residents.

Press Releases Educational information regarding exposure routes and exposure prevention is distributed
to residents via press releases.

Public Meetings Public meetings are held to educate residents regarding exposure routes and exposure
prevention.

Notice Posting The public is educated regarding exposure routes and exposure prevention via posted
notices.

Community Source Treatment Precipitation Reduce solubility of contaminants and manage precipitate as solid or hazardous waste.
Modified Activated Carbon Remove contaminants by surface treatment on commercially available specially modified

activated carbon.
Ion Exchange Remove contaminants by passing water through IEX treatment resin bed on which

contaminant ions are retained and benign ions are released.
Alumina Adsorption Remove contaminants by filtering water through activated alumina treatment column.

Oxidation Oxidizing agents added to water for oxidation of heavy metals and metalloids to oxidation
states more easily removable.

Filtration Contaminant reduction achieved through removal of fine solids from water by filter or
filtration.

Wellhead Treatment Filtration Contaminant reduction achieved through removal of fine solids from water by filter or filter
medium.

Point-of-Use Treatment Reverse Osmosis Lower contaminant concentration by forcing water through a selectively permeable
membrane under high pressure.

Filtration Contaminant reduction achieved through removal of fine solids from water by filter or filter
medium.

Purveyor Hookup Public Water Purveyor Permit and construct conveyance for water supply from Public Water Purveyor.
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Table 2-5
Remedial Technologies And Process Options After Implementability Screening—Drinking Water

Remedial Technology Process Option Description

Well Drilling Deepen Existing Well Remove pump and column from well, decontaminate well and seal upper zone, advance
wellbore to suitable alternative aquifer.

Rehabilitate Existing Well Remove/repair/decontaminate well components, redevelop and clean wellbore.

Abandon Existing Well Seal well in accordance with state water well requirements.
Drill New Well Permit, drill, and construct new well into suitable alternative aquifer.

Water Importation Bottled Water Arrange payment and delivery of bottled water to end user.

Point-of-Use Monitoring Tap Sampling Sample and analyze water from individual end user taps.

Other Point Sampling Sample and analyze water from other individual end user sources.
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Process Option Description
No Action None No action is taken. Existing conditions persist.
Public Information 
Updates

Pamphlet Distribution Educational information regarding exposure routes and exposure prevention in the form of 
pamphlets is distributed to residents.

Press Releases Educational information regarding exposure routes and exposure prevention is distributed to 
residents via press releases.

Public Meetings Public meetings are held to educate residents regarding exposure routes and exposure 
prevention.

Notice Posting The public is educated regarding exposure routes and exposure prevention in posted notices.

Health Intervention Panhandle Health District 
Lead Health Intervention 
Program

Personal health and hygiene aids in the prevention of ingestion and inhalation of potentially 
contaminated dust are provided. Services also include biological monitoring and census with 
environmental and nursing follow-up.

Community Health 
Protection Program (Kids 
First)

Program as described by Tsuji (1999). Program includes general community education and 
awareness, offer and encouragement of blood lead screening, and provision of case-specific 
follow up and intervention to identify sources for each individual, change behaviors effecting 
exposure, and remediate or address the actual source.

Hazard Isolation Limited Isolation Spaces with exposed soil that can become dust, such as basements, crawl spaces, and attics, are 
fitted with childproof or locking entries to prevent access and exposure after exterior 
contaminant sources have been removed.

Complete Isolation Spaces with exposed soil that can become dust, such as basements, crawl spaces, and attics, are 
permanently locked to prevent access and exposure after exterior contaminant sources have 
been removed.

Renovation Spaces with exposed soil that can become dust, such as basements and attics, are   renovated to 
become finished rooms that also prevent access and exposure after exterior contaminant 
sources have been removed.

Relocation Temporary Move residents into temporary quarters consistent with EPA Guidance (1996).
Permanent Move residents to a new residence consistent with the Uniform Relocation Act, as amended.

Capping Sand Cap—Crawl Space 
Soil

Crawl spaces containing exposed contaminated soil foundations that can become dust are 
isolated or sealed with clean soil to prevent dust generation while preventing direct contact and 
exposure to soil. Includes monitoring to assess remedy success.

Table 2-6
Remedial Technologies and Process Options After Implementability Screening—House Dust

Remedial Technology

SEA\Table 2-6 Dust Technologies.xls 1
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Process Option Description

Table 2-6
Remedial Technologies and Process Options After Implementability Screening—House Dust

Remedial Technology
Synthetic Cap—Crawl 
Space Soil

Crawl spaces containing exposed contaminated soil foundations that can become dust are 
isolated or sealed with a synthetic barrier or sealant to prevent dust generation while preventing 
direct contact and exposure to soil. Includes monitoring to assess remedy success.

Decontamination Exterior and Interior 
Washing

Contaminated buildings professionally washed with a substance that removes contaminants 
upon rinsing. Exterior often done with pressurized stream of water, while interior is washed by 
hand. Includes monitoring with dust mats to assess remedy success.

One-Time Cleaning of 
Hard Surfaces

Hard surfaces (uncarpeted flooring, table and counter tops, etc.) are professionally cleaned a 
single time after exterior and interior contaminant sources have been removed. Includes 
monitoring with dust mats to assess remedy success.

Periodic/Regular Cleaning 
of Hard Surfaces

Hard surfaces (uncarpeted flooring, table and counter tops, etc.) are professionally cleaned 
periodically/regularly after exterior and interior contaminant sources have been removed. 
Includes monitoring with dust mats to assess remedy success.

One-Time Industrial 
Vacuuming

Residential living areas (including furniture) are professionally cleaned using industrial 
vacuum system with high-efficiency particulate filters (HEPA) a single time after exterior 
contaminant sources have been removed. Includes monitoring with dust mats to assess remedy 
success.

Periodic/Regular Industrial 
Vacuuming

Residential living areas (including furniture) are professionally cleaned using industrial 
vacuum system with high-efficiency particulate filters (HEPA) on a regular/periodic basis after 
exterior contaminant sources have been removed. Includes monitoring with dust mats to assess 
remedy success.

One-Time Heavy-Duty 
Vacuuming

Residential living areas (including furniture) are professionally cleaned using standard heavy-
duty vacuum system with high-efficiency particulate filters (HEPA) a single time after exterior 
contaminant sources have been removed. Includes monitoring with dust mats to assess remedy 
success.

Periodic/Regular Heavy-
Duty Vacuuming

Residential living areas (including furniture) are professionally cleaned using standard heavy-
duty vacuum system with high efficiency particulate filters (HEPA) regularly/periodically after 
exterior contaminant sources have been removed. Includes monitoring with dust mats to assess 
remedy success.

SEA\Table 2-6 Dust Technologies.xls 2
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Process Option Description

Table 2-6
Remedial Technologies and Process Options After Implementability Screening—House Dust

Remedial Technology
Decontamination (cont.) On-Demand Self-Checkout 

Heavy-Duty Vacuuming
Standard heavy-duty vacuum systems with high-efficiency particulate filters (HEPA) available 
on-demand for self-checkout and use in the home by residents after exterior and interior 
contaminant sources have been removed.

Provide Dust Mats Dust mats that are easily vacuumed are provided for use in entryways to prevent/reduce 
tracking of dust from outside the home to living areas. Can be used as interim measure prior to 
remedial efforts to prevent further contamination of home interiors.

Cleaning of 
Heating/Cooling Systems

Heating and cooling systems (including fans) are professionally cleaned to remove 
contaminated dust after exterior and interior contaminant sources have been removed. Includes 
monitoring to assess remedy success.

Cleaning of Attic/Basement 
Dusts

Attics and basements are professionally cleaned to remove contaminated dust after exterior and 
interior contaminant sources have been removed. Includes monitoring with dust mats to assess 
remedy success.

Remove/Replace Remove/Replace 
Contaminated Flooring

Contaminated rugs, carpet, or other flooring is removed and replaced after exterior contaminant 
sources have been removed.

Remove/Replace Soft 
Furniture

Soft furniture that can trap dusts are removed and replaced after exterior and interior 
contaminant sources have been removed.

Remove/Replace 
Heating/Cooling Systems

Heating and cooling systems (including fans) are removed and replaced after exterior and 
interior contaminant sources have been removed.

Remove/Replace 
Attic/Basement Insulation

Attics and/or basements that contain insulation that cannot effectively be cleaned is removed 
and replaced after exterior and interior contaminant sources have been removed.

Remove/Replace 
Foundation

Foundations made from contaminated soil that can become dust are removed and replaced by 
appropriate foundation materials such as cinder blocks or concrete.

Remove/Replace Crawl 
Space Soil

Crawl spaces containing exposed contaminated soil that can become dust are modified to 
remove the contaminated soil and replace it with clean uncontaminated soil.

Air Filtration Retrofit Heating/Cooling 
Systems with Air Purifying 
Filters

Installation of air purifying filters on heating/cooling systems to remove dust from air within 
the home after exterior and interior sources of contamination have been removed.  Includes 
filter replacement for existing systems.

Portable Air Purifying 
Filtration Systems

Installation of portable individual air purifying filters to remove dust from air within the home 
after exterior and interior sources of contamination have been removed.

SEA\Table 2-6 Dust Technologies.xls 3
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Table 2-7
Remedial Technologies and Process Options After Implementability Screening—Fish Consumption

Remed. Action Process Option Description

No Action None No action taken. Existing conditions persist.

Information and Intervention Pamphlet Distribution Include fish hazard information, prevention in all pamphlets distributed to residents
and Tribal members.

Press Releases Educational information regarding fish metals hazard and prevention distributed in
press releases.

Public Meetings Public meetings are held to educate residents and Tribal members of fish hazards and
prevention techniques.

Notice Posting Educate fishermen of fish hazards and prevention techniques by posting notices at all
river/lake access sites.

Monitoring Fish Metal Loads,
Fishing activity,
Information/Intervention

Sample pertinent fish species in
each lateral lake, lower CDA
River, CDA Lake, South Fork
CDA River

Biannual sampling of fish in all CSM3 waters for Cd, Pb, Hg-fillets, whole body,
organs. Use statistically valid numbers of all game and food fish in each lake/stream.

Monitor fishermen and use patterns Make annual counts, creel sample surveys, etc. to gather fishery data to better
understand fish catch, use, local customs.

Information and Intervention Use all available public information methods, outlets to inform residents and Tribal
members of fish testing results and prevention techniques.

River Ranger Program Institute seasonal (May 1-Sep 15) “River Ranger” program to make field contacts
with waterway users to inform and educate them of metals situation, and prevention
methods. Direct fishermen to known areas of least metals contamination.
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Table 2-8
Evaluation of Technologies and Process Options After Implementability Screening—Soil

General Response
Action

Remedial
Technology

Process
Option Effectiveness Implementability Relative Cost

Screening
Comments

No Action No Action None Not effective at reducing
contaminant concentrations.

Easily implementable. No cost. Retained.

Access and Use
Modification

Public Information
Updates

Deed Notices Contamination remains. Method
has been used with moderate
success in similar situations.
Effectiveness depends on future
property use, restrictions, and
maintenance.

Implementable Low capital cost; low
O&M cost.

Retained.

Sod/Grass
Requirements

Contamination remains.
Compliance reduces public health
threat by reducing exposure.
Effectiveness depends on
homeowner compliance with
ordinances requiring establishment
and/or maintenance of sod.

Potential implementability
issues associated with
inconvenience, cost to
homeowner, and resistance to
governmental inspection.

Low capital cost;
moderate O&M cost
(sod/grass inspection).

Retained.

Pamphlet
Distribution

Effectiveness depends on
homeowner implementation of
information provided.

Implementable. Low capital and O&M
costs.

Retained.

Press Releases Effectiveness depends on
homeowner implementation of
information provided.

Implementable. Low capital and O&M
costs.

Retained.

Public Meetings Effectiveness depends on
homeowner implementation of
information provided.

Implementable. Low capital and O&M
costs.

Retained.

Notice Posting Effectiveness depends on
homeowner implementation of
information provided.

Implementable. Low capital and O&M
costs.

Retained.

Access
Modification

Advisory Signs Contamination remains. Public
health threats moderately reduced.
Long-term effectiveness is
dependent on enforcement and
maintenance.

Potential legal issues associated
with site access restrictions and
affects on future property
values.

Low capital cost; low
O&M cost.

Retained.
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Table 2-8
Evaluation of Technologies and Process Options After Implementability Screening—Soil

General Response
Action

Remedial
Technology

Process
Option Effectiveness Implementability Relative Cost

Screening
Comments

Access and Use
Modification
(cont.)

Access
Modification
(cont.)

Fence
Construction

Contamination remains. Public
health threats moderately reduced.
Long-term effectiveness is
dependent on enforcement and
maintenance.

Potential legal issues associated
with site access restrictions and
effects on future property
values.

Low capital cost; low
O&M cost.

Retained.

Local Regulation Construction
Regulations

Contamination remains.
Compliance reduces public health
threat by reducing exposure.
Effectiveness depends on continued
future implementation.

Implementable. Currently in-
force and working in Bunker
Hill area. Requires permits and
permanent disposal area for
removed contaminated soils.

Low direct capital cost;
nominally increases cost
for underground
construction.

Retained.

Health
Intervention

Panhandle Health
District Lead
Health
Intervention
Program

Effectiveness is very sensitive to
participation rate.

Implementable. Requires broad
approval to expand beyond
Bunker Hill 21-square mile area

Moderate capital cost;
moderate annual cost.

Retained.

Community
Health Protection
Program (Kids
First, Mining
Companies’
Alternative)

Effectiveness is very sensitive to
participation rate. Education and
monitoring aspects have proven to
be effective at other sites. Reduced
short- and long-term effectiveness
by providing intervention only after
elevated blood levels have
occurred. Program does not pro-
actively mitigates sources of
contamination prior to elevated
blood levels.

Implementable. Will require a
program to be developed to
implement. Education and
monitoring elements are already
successfully being
implemented.

Moderate capital cost;
moderate annual cost, but
lower than Lead Health
Intervention Program.

Education and
monitoring
components
retained and
included in other
alternatives.
Intervention
component not
retained, based on
low effectiveness.

Relocation Temporary Contamination remains. Threats to
public health are temporarily
reduced by eliminating exposure to
contaminants during remedial
activities.

Requires pro-active program to
address citizens’ needs.

Moderate cost. Retained.
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Table 2-8
Evaluation of Technologies and Process Options After Implementability Screening—Soil

General Response
Action

Remedial
Technology

Process
Option Effectiveness Implementability Relative Cost

Screening
Comments

Access and Use
Modification
(cont.)

Permanent Contamination remains. Threats to
public health are reduced by
eliminating exposure to
contaminants. Long-term
effectiveness dependent upon
future site access and land-use
restrictions.

Residents will not be required
to relocate if not wanted.
Requires pro-active program to
address citizens’ needs.

High cost. Retained.

Containment Capping Soil Effective in providing a barrier
between contaminants and people,
assuming soil is not disturbed.
Health risks are minimized. Long-
term future threats may occur from
recontamination. This technology
has been used successfully at
Bunker Hill 21-square mile area
under similar conditions.

Implementable. Suitable borrow
materials readily available.
Potential restrictions on future
land-use .

Moderate capital cost; low
O&M cost.

Retained.

Clay Same as above. Susceptible to
cracking. Vegetative cover may be
difficult to establish.

Implementable. Suitable borrow
materials not readily available.
Potential restrictions on future
land-use

Moderate capital cost; low
O&M cost.

Not retained; soil
process option is
equally effective,
less costly.

Synthetic
Membranes

Same as above. Susceptible to
punctures and tears.

Implementable. Manufactured
materials available for shipment
to site. Potential restrictions on
future land use.

High capital cost;
moderate O&M cost.

Not retained; soil
process option is
equally effective
and less costly.

Sprayed Asphalt Moderately effective in providing a
barrier between contaminants and
people. Health risks are minimized
and direct contact potential is
reduced.

Implementable. Materials
available in general site area.
Potential restrictions on future
land use.

Moderate capital cost;
high O&M cost.

Not retained; soil
process option is
equally effective
and less costly.

Asphaltic
Concrete

Effective in providing a barrier
between contaminants and people.
Health risks are minimized and
direct contact potential is reduced.
Susceptible to weathering and
cracking.

Implementable. materials
available in general site area.
Potential restrictions on future
land use. Can be used in
driveways and sidewalk areas.

Moderate capital cost; low
O&M cost.

Retained.
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Table 2-8
Evaluation of Technologies and Process Options After Implementability Screening—Soil

General Response
Action

Remedial
Technology

Process
Option Effectiveness Implementability Relative Cost

Screening
Comments

Containment
(cont.)

Capping (cont.) Concrete Cap Same as for asphaltic concrete
above.

Implementable. Materials
available in general site area.
Potential restrictions on future
land use. Can be used in
driveways and sidewalk areas.

Moderate capital cost; low
O&M cost.

Retained.

Multilayered Cap Effective in providing a barrier
between contaminants and
residents. Health risks are
minimized and direct contact
potential is reduced. This
technology has been used
successfully under similar
conditions. Susceptible to damage
if digging/trenching is allowed.

Implementable. Borrow soils
and manufactured materials
readily available. Potential
restrictions on future land use.

High capital cost;
moderate O&M cost.

Retained.

Chemical
Sealants/
Stabilizers

Same as above. Susceptible to
weathering.

Implementable. Manufactured
materials available for shipment
to site. Potential restrictions on
future land use.

Moderate capital cost; low
O&M cost.

Retained only as
temporary
remedial action

Horizontal
Barriers

Capillary Barrier Effective in providing a barrier
between underlying contaminants
and people. This technology has
been used successfully under
similar conditions. Effective when
used in combination with a soil
barrier and underground
construction regulations.

Implementable. Potential
restrictions on future land use.
Borrow material available. Can
be implemented with local
labor.

Moderate capital cost;
moderate O&M cost.

Retained.

Chemical Barrier Effective in providing a barrier
between acid-soluble metal
contaminants and underlying soil or
groundwater. Not effective for
protection against dermal,
inhalation or ingestion exposure
routes.

Implementable. Potential
restrictions on future land use.

Moderate capital cost;
moderate O&M cost.

Not retained; not
effective against
human health
exposure
pathways.
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Table 2-8
Evaluation of Technologies and Process Options After Implementability Screening—Soil

General Response
Action

Remedial
Technology

Process
Option Effectiveness Implementability Relative Cost

Screening
Comments

Containment
(cont.)

Horizontal
Barriers (cont.)

Limestone Rock
Barrier

Effective in providing a barrier
between acid-soluble metal
contaminants and underlying soil or
groundwater. Not effective for
protection against dermal,
inhalation, or ingestion exposure
routes.

Implementable. Potential
restrictions on future land use.

Moderate capital cost;
moderate O&M cost.

Not retained.

Visual Marker Effective in providing a marker to
distinguish between clean and
contaminated soils Effective when
used in combination with soil
barrier and underground
construction regulations. This
technology has been used
successfully under similar
conditions.

Implementable. Low capital cost; low
O&M cost.

Retained for
potential use in
conjunction with
soil removal.

Surface Controls Surface Sealing Effective in providing barrier
between contaminants and
residents. Health risks are
minimized and direct contact
potential reduced. Short-term
effectiveness. This technology has
been used successfully under
similar conditions. Susceptible to
weathering.

Implementable. Can be
implemented with local labor
and equipment.

Moderate capital cost;
high O&M cost.

Retained only for
interim use during
remedial activities.

Soil Stabilization Short-term effectiveness. Health
risks and direct contact potential
are reduced. This technology has
been used successfully under
similar conditions.

Implementable. Future land use
restrictions.

Low capital cost; high
O&M cost.

Not retained; other
surface control
technologies are
equally effective
and less costly.

Grading Effective in controlling effects of
erosion.

Can be implemented with local
labor and equipment.

Low capital cost; low
O&M cost.

Retained.
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Table 2-8
Evaluation of Technologies and Process Options After Implementability Screening—Soil

General Response
Action

Remedial
Technology

Process
Option Effectiveness Implementability Relative Cost

Screening
Comments

Containment
(cont.)

Surface Controls
(cont.)

Diversion and
Control Systems

Effective in controlling effects of
erosion. Effectiveness dependent on
maintenance.

Can be implemented with local
labor and equipment.

Low capital cost; low
O&M cost.

Retained.

Revegetation Contamination remains. Low long-
term effectiveness as stand-alone,
also not reliable due to vegetation
viability and individual
maintenance.

Implementable Low capital cost;
moderate O&M cost.

Retained for
potential use with
other options to
limit erosion and
windblown dust.

Interim,
Construction-
Related Dust
Suppression

Water Short-term effectiveness. Health
risks and direct contact potential
are reduced. Effective dust control
measures during construction
activities.

Limited to temporary dust
control activities. Periodic
reapplication required.

Low cost. Retained only for
interim use during
remedial activities.

Organic Agents/
Polymers/Foams

Short-term effectiveness. Health
risks and direct contact potential
are reduced. Effective dust control
measures during construction
activities.

Limited to temporary dust
control activities. Periodic
reapplication required.

Moderate cost. Retained; only for
interim use during
remedial activities.

Membrane/Tarps Short-term effectiveness. Health
risks and direct contact potential
are reduced. Effective dust control
measures during construction
activities.

Limited to temporary dust
control activities.

Low cost. Retained; only for
use during
remedial activities.

Hygroscopic
Agents

Short-term effectiveness. Health
risks and direct contact potential
are reduced. Effective dust control
measure during construction
activities.

Limited to temporary dust
control activities. Periodic
reapplication required.

Moderate cost. Not retained; other
dust suppression
technologies are
equally effective
and less costly.
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Table 2-8
Evaluation of Technologies and Process Options After Implementability Screening—Soil

General Response
Action

Remedial
Technology

Process
Option Effectiveness Implementability Relative Cost

Screening
Comments

Decontamination Exterior Washing Effective at removing peeling lead
paint and preventing
recontamination.

Implementable. Little or no
negative public reaction
expected.

Moderate capital costs.
Little or no O&M costs.

Retained.Volume Reduction

Mechanical
Operations

Effective in removing peeling lead
paint and preventing
recontamination.

Implementable. Can be
implemented with local labor.

Moderate capital costs.
Little or no O&M costs.

Retained.

Excavation/
Backfill

Soil Removal and
Replacement

Effective long-term mitigation of
threats to public health, welfare,
and the environment. This
technology has been successfully
used under similar conditions.
Potential future exposure threat
from disruption of soil cover or
recontamination.

Implementable. High capital cost;
moderate O&M cost.

Retained.

Sod Removal and
Replacement

Effective in providing a short-term
barrier between contaminated soils
and people. Long-term
effectiveness questionable.
Potential future exposure threat
from disruption or deterioration of
sod cover.

Implementable. Moderate capital cost;
high O&M cost.

Retained

Treatment Chemical
Treatment

pH Adjustments Contamination remains. Long-term
effectiveness unproven.

Implementable. Moderate capital cost; low
O&M cost.

Not retained;
limited
effectiveness at
reducing exposure.
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Table 2-8
Evaluation of Technologies and Process Options After Implementability Screening—Soil

General Response
Action

Remedial
Technology

Process
Option Effectiveness Implementability Relative Cost

Screening
Comments

Treatment (cont.) Chemical
Treatment (cont.)

Phosphate
Stabilization

Contamination remains. Effective
at reducing mobility of inorganic
contaminants and reducing
bioavailability in soils.

Implementable. High capital cost; low
O&M cost.

Not retained; cost
too high for the
volume and extent
needed.

Leaching Effective for removing relatively
high concentrations of some
inorganic contaminants. This
technology has not been proven
effective for relatively low
concentrations of inorganic
contaminants.

Implementable. High capital cost; low
O&M cost.

Not retained;
unproven treatment
technology.

In situ Treatment Deep Tilling Contamination remains. Most
residential yards do not have clean
soils at depth.

Implementable. Moderate capital cost;
moderate O&M cost.

Retained

Pozzolanic
Agents

Threats to public health, welfare,
and the environment are reduced.
Technology proven effective at
pilot scale level.

Implementable. High capital cost; low
O&M cost.

Not retained; this
technology
aesthetically
unacceptable.

Soil Leaching Research is currently lacking on
this technology and ultimate
protection is questionable.

Implementability unproven. High capital cost; low
O&M cost.

Not retained;
unproven treatment
technology.

Disposal Temporary Storage Waste Storage Threats to public health, welfare,
and the environment are
temporarily reduced assuming the
disposal area is secure. Short-term
effectiveness. This technology has
been successfully used under
similar conditions.

Implementable. Moderate capital cost; low
O&M cost.

Retained
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Table 2-8
Evaluation of Technologies and Process Options After Implementability Screening—Soil

General Response
Action

Remedial
Technology

Process
Option Effectiveness Implementability Relative Cost

Screening
Comments

Disposal (cont.) Subterranean
Disposal

Deep Mine
Disposal

Threats to public health, welfare,
and the environment are mitigated.
Contamination of deep
groundwater is a potential if
disposed materials are subject to
acid mine drainage.`

Implementability issues
associated with property rights
and site access.

High capital cost;
potentially high O&M
cost if disposal in flooded
mines.

Retained

Permanent Above-
Ground Disposal

Existing Waste
Repository

Threats to public health, welfare
and the environment are mitigated
assuming the facility is secure. This
technology has been used
successfully under similar
conditions.

Implementable. Moderate capital cost; low
O&M cost.

Retained for
potential use in
conjunction with
soil removal.

New Waste
Repository

Threats to public health, welfare
and the environment are mitigated
assuming the facility is secure. This
technology has been used
successfully under similar
conditions.

Implementability concerns
associated with property
acquisition and community
involvement.

Moderate capital cost; low
O&M cost.

Retained for
potential use in
conjunction with
soil removal.
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No Action No Action None Not effective. Easily implementable. 
Strong negative public 
reaction expected.

No cost. Retained.

Access and Use 
Modification

Public Information 
Updates

Pamphlet 
Distribution

Effectiveness dependent on 
whether residents choose to 
implement information 
provided. 

Implementable. Low capital and O&M 
cost.

Retained.

Press Releases Effectiveness dependent on 
whether residents choose to 
implement information 
provided. 

Implementable. Low capital and O&M 
cost.

Retained.

Public Meetings Effectiveness dependent on 
whether residents choose to 
implement information 
provided. 

Implementable. Low capital and O&M 
cost.

Retained.

Notice Posting Effectiveness dependent on 
whether residents choose to 
implement information 
provided. 

Implementable. Low capital and O&M 
cost.

Retained.

 Relocation Temporary Not effective long-term. 
Effective as an immediate, 
temporary solution.

Implementable. Moderate capital cost; 
low O&M cost.

Retained.

Permanent Effectiveness is very high if 
relocation is to areas served 
by public drinking water 
supply.

Implementable.  Tax-base 
and/or where compatible 
with city or county planning 
and zoning changes or 
requirements must be 
considered.

High capital and O&M 
cost.

Retained.

Treatment Community Source 
Treatment

Precipitation Effective for metals and 
solids removal.

Widely applied, proven 
technology; reliable.

Moderate capital cost.  
Moderate to high 
O&M cost.

Not retained.  Other 
equally effective 
options available at 
lower cost.

Modified Activated 
Carbon

Effective for lead removal 
to low levels.

Relatively new technology, 
but readily available.  
Would probably require 
serial steps to achieve 
necessary removal 
efficiency.

High capital and O&M 
cost.

Retained for potential 
consideration for lead 
removal.

Table 2-9
Evaluation of  Remedial Technologies and Process Options After Implementability Screening - Drinking Water
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Table 2-9
Evaluation of  Remedial Technologies and Process Options After Implementability Screening - Drinking Water

 Treatment (cont.) Community Source 
Treatment (cont.)

Ion Exchange Effective at selectively 
removing constituents 
depending on resin used.

Widely applied, proven 
technology; reliable.

High capital cost.  High 
O&M cost.

Not retained.  Other 
equally effective 
options available at 
lower cost.

  Alumina Adsorption Effective at removing 
arsenic.

Moderate. Technology is 
proven and reliable, but not 
in wide use.  May also 
require pH adjustment.

Moderate capital cost.  
High O&M cost.

Retained.  Only to be 
considered as 
supplemental (as 
specific) to other 
treatment.

Oxidation Particularly effective for 
specific metals/metalloids 
(e.g. arsenic).

Moderate to high.  
Technology is proven and 
reliable. May also require 
pH adjustment.

High capital cost.  High 
O&M cost.

Retained for potential 
use in conjunction 
with alumina for 
arsenic removal.

Filtration Effective for removal of 
suspended materials.  Often 
used in conjunction with 
other treatment process.

Moderate to high.  May also 
require pH adjustment.

Moderate to high 
capital and O&M 
costs.

Retained.

Wellhead Treatment Filtration Effective for removal of 
suspended materials.  Long-
term effectiveness. This 
action currently being 
implemented as part of 
removal program.

Moderate.  Would require 
monitoring and change-out 
plan.

Low to moderate 
capital cost.  Low 
O&M cost.

Retained.

Point-of-Use 
Treatment

Filtration Effective for removal of 
suspended materials.  Long-
term effectiveness 
impacted by change-out 
needs and multiple points-
of-use in residence. This 
action currently being 
implemented as part of 
removal program.

Moderate.  Would require 
monitoring and change-out 
plan.

Low capital cost.  Low 
O&M cost.

Retained.

Reverse Osmosis Effective at removing 
arsenic.

Moderate to High. Would 
require chlorine addition for 
arsenic removal.

Moderate capital cost; 
low O&M cost.

Retained.

SEA/Table 2-9 Water Tech Evaluation.xls 2
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Table 2-9
Evaluation of  Remedial Technologies and Process Options After Implementability Screening - Drinking Water

Provide New 
Supply

Purveyor Hookup Public Water 
Purveyor

Very effective if purveyor 
is in compliance with 
SDWA. This action 
currently being 
implemented as part of 
removal program.

Generally high.  Very 
dependent on location 
relative to nearest service 
main or trunk line.

Moderate to high.  
Very dependent on 
location relative to 
nearest service main or 
trunk line.

Retained.

 Well Drilling Deepen Existing 
Well

Moderate. Highly 
dependent on driller 
capability and oversight.

Moderate.  Poses some risk 
to alternative aquifer.

Moderate to high 
capital and O&M 
costs.

Not retained.  Other 
more effective and 
less costly options are 
available.  Also too 
much potential risk to 
alternative aquifer.

Rehabilitate 
Existing Well

Low.  Aquifer remains 
potentially contaminated.

Moderate. Low to moderate 
capital and O&M 
costs. Not Retained

Abandon Existing Very effective.  Requires 
alternative water source.

High. Low to  moderate 
capital and O&M costs 
depending on depth 
and complexity of well.

Retained.

  Drill New Well Very effective. Low to moderate.  Ready 
availability of suitable 
alternative aquifers not 
expected in cost site areas.

Moderate capital costs. 
Low O&M costs.

Retained.  Further 
evaluation must 
consider suitable 
option availability.

Water Importation Bottled Water High short-term 
effectiveness.  Long-term 
effectiveness uncertain. 
This action is currently 
being initiated as part of 
the removal program.

High. Low to moderate 
capital and O&M costs 
depending on duration.

Retained.

Monitoring Point-of-Use 
Monitoring

Tap Sampling Effective when used in 
conjunction with other 
options.

High. Low capital cost.  
Moderate O&M cost.

Retained.

Other Point 
Sampling

Effective when used in 
conjunction with other 
options.

High. Low capital cost.  
Moderate O&M cost.

Retained.
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No Action No Action None Not effective. Easily implementable. No cost. Retained.
Access and Use 
Modification

Public Information 
Updates

Pamphlet Distribution Effectiveness dependent 
on whether residents 
choose to implement 
information provided. 

Implementable. Low cost. Retained.

Press Releases Effectiveness dependent 
on whether residents 
choose to implement 
information provided. 

Implementable. Low cost. Retained.

Public Meetings Effectiveness dependent 
on whether residents 
choose to implement 
information provided. 

Implementable. Low cost. Retained.

Notice Posting Effectiveness dependent 
on whether residents 
choose to implement 
information provided. 

Implementable. Low cost. Retained.

Health Intervention Panhandle Health 
District Lead Health 
Intervention Program

Historical data indicates 
program is very effective 
when public participation 
rate is high; but 
effectiveness is very 
sensitive to participation 
rate.

Currently and historically in 
use in the area. 
Implementable.

Moderate capital costs. 
Moderate to high O&M 
costs.

Retained.

Community Health 
Protection Program 
(Kids First)

Very effective where used 
at other sites at reducing 
exposure and blood lead 
concentrations in 
individuals that are found 
to have high blood lead 
concentrations (Tsuji 
1999).

Has been used at other sites. 
Implementable.

Moderate capital costs. 
Moderate to high O&M 
costs.

Not retained. Lead 
Health Intervention 
Program equally 
effective and is focused 
on primary prevention 
(exposure is prevented) 
rather than based on 
secondary prevention 
(intervention after 
exposure has occurred) 
(Landrigan 1999).

Table 2-10
Evaluation of  Remedial Techologies and Process Options After Implementatibility Screening--House Dust
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Table 2-10
Evaluation of  Remedial Techologies and Process Options After Implementatibility Screening--House Dust

Access and Use 
Modification 
(cont.)

Hazard Isolation Limited Isolation Effectiveness dependent 
on whether residents use 
on a continuous basis. 
Potential to be very 
effective.

Implementable. Can be 
implemented using local 
labor.

Moderate capital costs. 
Moderate O&M costs.

Not retained. Education 
of families about 
children using these 
spaces is part of Health 
Intervention Program 
and should be equally 
effective.

Complete Isolation Potential to be highly 
effective at preventing 
contact with areas.

Implementable. Can be 
implemented using local 
labor.

Moderate to high capital 
costs. Low to moderate 
O&M costs.

Not retained. Cleaning 
of these spaces equally 
effective and cost less.

Renovation Potential to be highly 
effective at preventing 
contact with areas.

Implementable. Can be 
implemented using local 
labor.

High capital costs. Low 
O&M costs except 
during future remodeling 
or renovation and repair.

Not retained. Cleaning 
of these spaces equally 
effective and cost less.

Relocation Temporary Highly effective in 
preventing exposure 
during remedial activities.

Implementable. Moderate capital costs. 
Little or no O&M costs.

Retained.

Permanent Highly effective in 
preventing exposure.

Implementable. Proactive 
program to address citizens' 
needs required.

High capital costs. Little 
or no O&M costs.

Retained.

Containment Hazard Barrier Sand Cap—Crawl 
Space Soil

Moderate to highly 
effective. Could be used 
in combination with 
access prevention 
technologies. Not 
effective in areas that 
receive inundation.

Implementable. Can be 
implemented using local 
labor.

Moderate capital costs. 
Low O&M costs.

Retained.

Synthetic Cap—Crawl 
Space Soil

Highly effective. Could be
used in combination with 
access prevention 
technologies.

Implementable. Can be 
implemented using local 
labor.

Moderate to high capital 
costs. Low to moderate 
O&M costs.

Retained.
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Table 2-10
Evaluation of  Remedial Techologies and Process Options After Implementatibility Screening--House Dust

Dust Volume 
Reduction

Decontamination Interior Washing Not effective at 
significantly reducing 
overall metals 
concentrations in house 
dust.

Implementable. Can be 
implemented with local 
labor and equipment.

Moderate capital costs. 
Little or no O&M costs.

Not retained. Not 
effective at significantly
reducing overall metals 
concentrations in house 
dust.

One-Time Cleaning of 
Hard Surfaces

Moderately effective 
when implemented after 
exterior and other interior 
sources have been 
removed. Not effective if 
premature. Long-term 
effectiveness could 
increase with education.

Implementable. Can be 
implemented with local 
labor.

Moderate to high capital 
costs. No O&M costs.

Retained.

Periodic/Regular 
Cleaning of Hard 
Surfaces

Highly effective when 
implemented after exterior
and other interior sources 
have been removed. 

Implementable. Can be 
implemented with local 
labor.

High capital costs. 
Moderate to high O&M 
costs.

Not retained. One-time 
cleaning after remedial 
activities is equally 
effective and less 
costly.

One-Time Industrial 
Vacuuming

Not effective for carpet 
and soft furniture. Can 
increase overall 
concentration. Long-term 
effectiveness could 
increase with education, 
but only after exterior and 
other interior sources are 
removed.

Implementable. Can be 
implemented with local 
labor and equipment.

Moderate to high capital 
costs. No O&M costs.

Not retained. Not 
effective at reducing 
house dust lead 
concentrations.

Periodic/Regular 
Industrial Vacuuming

Moderately effective for 
carpet and soft furniture 
when implemented more 
than 25 times after 
exterior and other interior 
sources have been 
removed. 

Implementable. High capital costs. 
Moderate to high O&M 
costs.

Not retained. On-
Demand Self-Checkout 
Heavy Duty Vacuuming
with carpet and 
furniture removal has 
comparable 
effectiveness at a much 
lower cost. 
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Table 2-10
Evaluation of  Remedial Techologies and Process Options After Implementatibility Screening--House Dust

Dust Volume 
Reduction (cont.)

Decontamination 
(cont.)

One-Time Heavy-Duty
Vacuuming

Low effectiveness when 
implemented after exterior
and other interior sources 
have been removed. Not 
effective if premature.

Implementable. Can be 
implemented with local 
labor and equipment.

Moderate capital costs. 
No O&M costs.

Not retained. Not 
effective at reducing 
house dust 
concentrations.

Periodic/Regular 
Heavy-Duty 
Vacuuming

Low to moderately 
effective when 
implemented after exterior
and other interior sources 
have been removed. Not 
effective if premature.

Implementable. Can be 
implemented with local 
labor and equipment.

High capital costs. 
Moderate O&M costs.

Not retained. On-
Demand Self-Checkout 
Heavy Duty Vacuuming
with carpet and 
furniture removal has 
comparable 
effectiveness at a much 
lower cost.

On-Demand Self-
Checkout Heavy-Duty 
Vacuuming

Highly effective when 
implemented after exterior
and other interior sources 
have been removed. 
Demonstrated 
effectiveness at other 
sites. 

Vacuum-loan program 
already in place and is 
available in the basin as part 
of ongoing removal 
activities.  

Moderate capital costs. 
Moderate to high O&M 
costs.

Retained.

Provide Dust Mats Highly effective when 
used in conjunction with 
some form of vacuuming 
on a regular basis. 
Effectiveness increases if 
implemented after exterior
sources have been 
removed. Demonstrated 
effectiveness at other 
sites.

Implementable. Could be 
used as an interim measure 
to prevent further 
contamination of home 
interiors.

Low capital costs. Retained.
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Table 2-10
Evaluation of  Remedial Techologies and Process Options After Implementatibility Screening--House Dust

Dust Volume 
Reduction (cont.)

Decontamination 
(cont.)

Cleaning of 
Heating/Cooling 
Systems

Highly effective when 
implemented after exterior
and other interior sources 
have been removed. Not 
effective if premature. 

Implementable. Can be 
implemented using local 
labor and equipment.

Moderate to high capital 
costs. Low O&M costs.

Retained.

Cleaning of 
Attic/Basement Dusts

Effectiveness has not been 
demonstrated and is 
unknown.

Implementable. Can be 
implemented using local 
labor and equipment.

Moderate to high capital 
costs. Low O&M costs.

Retained.

Remove/Replace Remove/Replace 
Contaminated 
Flooring

Highly effective when 
implemented after exterior
and other interior sources 
have been removed. Not 
effective if premature. 
Demonstrated 
effectiveness at other 
sites.

Implementable. Can be 
implemented using local 
labor and equipment.

Moderate to high capital 
costs. Low O&M costs.

Retained.

  Remove/Replace Soft 
Furniture

Highly effective when 
implemented after exterior
and other interior sources 
have been removed. Not 
effective if premature. 
Demonstrated 
effectiveness at other 
sites.

Implementable. Can be 
implemented using local 
labor.

Moderate to high capital 
costs. Low O&M costs.

Retained.

Remove/Replace 
Heating/Cooling 
Systems

Highly effective when 
implemented after exterior
and other interior sources 
have been removed. Not 
effective if premature. 

Implementable. Can be 
implemented using local 
labor and equipment.

High capital costs. Low 
O&M costs.

Not retained. Cleaning 
of heating and cooling 
systems is equally 
effective and less 
costly.

Remove/Replace 
Attic/Basement 
Insulation

Effectiveness has not been 
demonstrated and is 
unknown.

Implementable. Can be 
implemented with local 
labor.

High capital costs. Low 
O&M costs.

Not retained. More 
costly than cleaning and
effectiveness has not 
been demonstrated.

SEA\Table 2-10 Dust Tech Evaluation.xls 5



HUMAN HEALTH ALTERNATIVES TECH MEMO, COEUR D’ALENE BASIN, IDAHO
PUBLIC COMMENT DRAFT

General Response 
Actions Remedial Technology Process Option Effectiveness Implementability Relative Cost Screening Evaluation

Table 2-10
Evaluation of  Remedial Techologies and Process Options After Implementatibility Screening--House Dust

Dust Volume 
Reduction (cont.)

Remove/Replace 
(cont.)

Remove/Replace 
Foundation

Likely effective when 
implemented after exterior
and other interior sources 
have been removed. 
Likely not effective if 
premature. Effectiveness 
at other sites has not been 
demonstrated.

Implementable. Can be 
implemented with local 
labor.

High capital costs. Low 
O&M costs.

Not retained.  
Foundation 
containment 
technologies offer long-
term effectiveness at 
lower total cost.

Remove/Replace 
Crawl Space Soil

Highly effective at 
preventing exposure to 
dust. However, effect of 
crawl space soil on house 
dust concentrations has 
not been demonstrated.

Implementable. Can be 
implemented with local 
labor.

Moderate to high capital 
costs. Low O&M costs.

Not retained. Isolation 
of crawl space and use 
of synthetic or soil 
barriers to prevent dust 
generation are equally 
effective and less 
costly.

Air Filtration Retrofit Heating and 
Cooling System with 
Air Purifying Filters

Effectiveness at reducing 
house dust lead 
concentrations has not 
been demonstrated.

Implementable. Moderate capital costs. 
Low O&M costs.

Not retained. Airborne 
dust not a significant 
source; therefore, air 
filtration not likely 
effective at significantly
reducing exposure.

Portable Air Purifying 
Filtration Systems

Effectiveness at reducing 
house dust lead 
concentrations has not 
been demonstrated.

Implementable. Moderate capital costs. 
Low to moderate O&M 
costs.

Not retained. Airborne 
dust not a significant 
source; therefore, air 
filtration not likely 
effective at significantly
reducing exposure.
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General Response Action Remedial Technology Process Option
Soil
No Action No Action None
Access and Use Public Information Updates Deed Notices
Modifications Sod/Grass Requirements

Pamphlet Distribution
Press Releases
Public Meetings
Notice Posting

Access Modification Advisory Signs
Fence Construction

Local Regulation Institutional Controls Program
Health Intervention Panhandle Health District Lead Health Services
Relocation Temporary Relocation

Permanent Relocation
Containment Capping Soil Cap Construction

Asphaltic Concrete Cap Construction
Multilayered Cap
Concrete Cap Construction
Chemical Sealants/Stabilizers (Temporary Only)

Horizontal Barriers Visual Markers
Capillary Barrier

Surface Controls Surface Sealing
Grading
Diversion and Control Structures
Revegetation

Interim Construction-Related Water
Dust Suppression Membrane/Tarps

Organic Agents/Polymers/Foams
Volume Reduction Excavation & Backfill Soil Removal & Replacement

Sod Removal and Replacement
Treatment Deep Tilling
Decontamination Exterior Washing

Mechanical Operations
Disposal Temporary Storage Waste Storage 

Subterannean Disposal Deep Mine Disposal
Permanent Above-Ground Disposal Existing Waste Repository

New Waste Repository 
Drinking Water
No Action No Action None

    Access and Use Public Information Updates Pamphlet Distribution
Modifications Press Releases

Public Meetings
Notice Posting

Relocation Temporary Relocation
Permanent Relocation

Table 2-11
Summary of Retained Process Options--All Media
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General Response Action Remedial Technology Process Option

Table 2-11
Summary of Retained Process Options--All Media

Treatment Community Source Treatment Modified Activated Carbon
Alumina Adsorption
Oxidation
Filtration

Wellhead Treatment Filtration
Point-of-Use Treatment Filtration

Home Reverse Osmosis
Provide New Supply Purveyor Hookup Public Water Purveyor

Well Drilling Abandon Existing Well
Drill New Well

Water Importation Bottled Water
House Dust
No Action No Action None
Access and Use Public Information Updates Pamphlet Distribution
Modifications Press Releases

Public Meetings
Notice Posting

Health Intervention Panhandle Health District Lead Health Services
Relocation Temporary Relocation

Permanent Relocation
Containment Capping Sand Cap - Crawl Space

Synthetic Cap - Crawl Space
Dust Volme Reduction Decontamination One-Time Cleaning of Hard Surfaces

On-Demand Self-Checkout Heavy Duty Vacuuming
Cleaning of Heating/Cooling Systems
Cleaning of Attic/Basement Dusts

Remove & Replace Remove/Replace Contaminated Flooring
Remove/Replace Soft Furniture

Fish
No Action No Action None
Access and Use Public Information Updates Pamphlet Distribution
Modifications Press Releases

Public Meetings
Field Contacts
Notice Posting

Monitoring Monitoring Fish Sampling
Fish Counts

SEA\Table 2-11 Retained Process Options.xls 2
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CHAPTER 3
DEVELOPMENT AND SCREENING OF ALTERNATIVES

This chapter describes how alternatives were assembled from retained process options for the
environmental media of concern. The process options that were retained after screening in
Chapter 2 are listed in Table 2-11. Alternatives were developed from these retained process
options. However, not all retained process options were necessarily incorporated into
alternatives. Process options could be removed or added to an alternative in the future as a result
of new data, stakeholder input, or other emergent considerations. Furthermore, it is expected that
two stakeholders, the State of Idaho Division of Environmental Quality and the Coeur d’Alene
Tribe of Idaho, will have significant contribution to the FS process and subsequent cleanup
decisions.

As described in Section 1.5, the media of concern are yard, garden, public and recreational soil;
drinking water; house dust; and edible fish. Alternatives for each medium were assembled
independently of the other media to enable maximum flexibility in future decision-making. Thus,
there are separate alternatives for soil, drinking water, house dust, and fish. However,
alternatives are not considered to be mutually exclusive; rather, cleanup at a particular site could
consist of several alternatives based on the type(s) of contaminated media present. In addition,
consideration should be given to the sequencing of media specific remedial actions at individual
sites with particular attention given to minimizing the potential for recontamination. Particular
attention should be given to coordinating lead-based paint abatement with yard soil and house
dust remedial actions. Consideration should also be given to initiating and completing residential
yard cleanup prior to completing the identified house dust remedial actions. This potential
sequencing of remedial activities  for residential properties is shown on Figure 3-1.

The following sections (Sections 3.1 through 3.4) present descriptions of the assembled
alternatives for each of the media of concern: soil, drinking water, house dust, and consumption
of fish. Each alternative is evaluated against three general screening criteria: effectiveness,
implementability, and comparative cost, as outlined in Chapter 4 of Guidance for Conducting
Remedial Investigations and Feasibility Studies Under CERCLA (USEPA, 1988). Section 3.5
lists the alternatives that are retained for detailed analysis in Chapter 5.

3.1  DESCRIPTION AND SCREENING OF SOIL ALTERNATIVES

For this technical memorandum, a preliminary list of soil alternatives was assembled to provide a
wide range of remedial actions that could be used to address potential needs at residential
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properties, recreational areas, rights-of-way, public areas, commercial properties, and
undeveloped land. The alternatives include no action, access and land-use modifications,
containment, and soil removal/disposal technologies.

3.1.1  Soil—No Action

Description

This alternative would leave contaminated soil in place with no change in existing conditions.

Screening

The No Action alternative would not be effective in achieving the RAOs for soils.
Implementability is not applicable to the No Action alternative and there are no associated costs.
It is only applicable where individual risks exist at or below acceptable levels. However, it is
useful as a baseline for comparison purposes.

3.1.2  Soil—Information and Intervention

Description

This alternative would include, where applicable: deed notices, pamphlet distribution, press
releases, public meetings, publicly posted notices, and advisory signs in public areas (e.g.,
beaches) to both inform the public of risk mitigation and new risk information, and to solicit
public input and involvement. Also, this alternative would include Lead Health Intervention
Services historically and currently provided by the Panhandle Health District. The Lead Health
Intervention Program would provide personal health and hygiene information to help mitigate
exposure to contaminants. Services also include biological monitoring, yard and home sampling,
and nursing follow-up services. An Institutional Controls Program consisting of local
construction regulations (developed and implemented in conjunction with local zoning, building,
or planning commissions) would be implemented in areas where risk conditions warrant. Risk
conditions would be appropriately modified based on land use plans to ensure that current or
future development is not unduly restricted by unnecessarily costly construction. Sign posting is
already being implemented at certain common-use areas in the Lower and Upper Basin.
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Screening

The effectiveness of this alternative is expected to vary depending on public perception,
response, and participation and the codification by local governments. Historical data for the
PHD intervention services show that when public participation rate is high, intervention
effectiveness increases. In recent years (1998 and 1999) participation rates have dropped
noticeably and it is reasonable to expect that unless care is taken to provide a public intervention
service that the public values, future participation rates will continue to decrease, reducing the
effectiveness of this program. Reasons stated by the public for declining to participate include a
perception that previous monitoring was sufficient, trauma from venous blood monitoring,
perception that the Lead Health Intervention Program is unnecessary, and short-term residency.
In some cases no reason was given for declining to participate.

Most of the components of this alternative (a notable exception includes local construction
regulations) have been historically and are currently implemented by the PHD at comparably low
cost. Local underground construction regulations would be developed and implemented in
conjunction with local zoning or planning commissions, and are expected to add only nominal
cost to the alternative, in the form of potentially increased construction cost of future
developments. Close coordination with local zoning or planning commissions would ensure that
land use plans appropriately modify risk conditions and implementation of underground
construction regulations so that the cost of future development is not unnecessarily increased. It
is important to note that that the PHD Lead Health Intervention Program also includes house dust
control measures and targeted soil removal actions. These are not included in this alternative, but
are included in subsequent alternatives.

Warning signs have already been posted in certain areas in the Lower and Upper Basin, and
appear in the short term to be effective.

3.1.3  Soil—Information and Intervention and Access Modifications

Description

In addition to information and intervention this alternative would include constructing fences or
other barriers around certain areas and providing maintenance to prevent or limit access to
certain areas where risk level and persistency warrant.

Screening

Adding access modifications to information and intervention would considerably increase both
short-term and long-term effectiveness with relatively little additional cost.
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3.1.4  Soil—Information and Intervention, Access Modifications, and Partial Removal
and Barriers

Description

In addition to information and intervention and access modifications, this alternative would
include limited soil removal and disposal to reduce health-based risk levels. In order to mitigate
potential exposure pathways, the excavated areas would be backfilled with clean soils and/or
capped. Where appropriate, exteriors of structures would be pressure-washed before remedial
measures are performed, to reduce the potential for recontamination from lead-based paint. Risk
would be further reduced by installing visual markers to delineate the limits of soil removal. This
alternative would also include revegetation and interim dust control measures during soil
excavation.

For recreational areas this alternative would include site improvements to reduce exposure risks.
These site improvements would be specific to individual recreational areas and, in addition to
partial soil removal and access restrictions, could include stabilizing river banks, constructing
paved boat ramps and parking areas, excavating or capping day-use and overnight camping
areas, and providing picnic tables.

Screening

This alternative would be much more effective in the long-term achievement of RAOs than
previous alternatives, but is expected to carry a considerably higher comparative cost due to the
logistic, construction, and disposal cost for soil removal. Cost would be lowered by installing
barriers; these would probably be most effective at recreational areas where paved boat ramps
and parking areas would reduce exposure and where bank protection would limit erosion damage
to the barriers and other improvements. However, operation and maintenance costs would be
necessary with cap construction (e.g., maintaining clean cover and/or vegetation, or washing if
cap is constructed of erosion-limiting material such as asphalt). These O&M costs are expected
to be comparatively low. Additional long-term effectiveness can be achieved by vicinity source
removals.

This alternative has been successfully implemented at site residences, street rights-of-way,
commercial and undeveloped property, and common-use areas both by the Upstream Mining
Group with oversight by the State, and by EPA. The long-term effectiveness of this alternative
would have to be maintained by O & M measures to address potential recontamination issues,
particularly in the recreational areas along the river.
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3.1.5  Soil—Information and Intervention, Access Modifications, and Complete Removal

Description

In addition to information and intervention and access modifications, this alternative would
include completely removing and disposing soil exceeding action levels from individual
properties. Exteriors of structures would be pressure-washed to reduce the potential for
recontamination from lead-based paint. This alternative would include backfilling the properties
with clean soil to reestablish site grades and revegetating the reclaimed ground surface It would
also include interim dust control during soil excavation.

Screening

This alternative would be the most effective in long-term achievement of RAOs. However,
similar to the limited removal alternative, the long-term effectiveness of this alternative would be
lower in areas that are subject to persistent recontamination by natural processes. Additional
long-term effectiveness can be achieved by vicinity source removal (i.e. mills, waste piles, etc.).
This alternative would carry a greater capital cost than the limited removal alternative, but would
not have its O&M cost.

3.1.6  Soil—Information and Intervention and Relocation

Description

In addition to information and intervention, this alternative would entail acquiring individual
residential properties and relocating residents to uncontaminated properties. This alternative
would include reimbursement/advancement of eligible moving, housing purchase and financing,
and related costs. Applicable agency policies and regulations would be consulted to ensure fair
and equitable treatment of relocated individuals in accordance with 42 CFR 61—Uniform
Relocation Assistance and Real Property Acquisition Policies for Federal and Federally Assisted
Programs. In addition, reasonable measures would be taken to ensure minimal changes to local
tax bases.

Screening

This alternative would be very effective in achieving RAOs. However, the unit cost of a single
relocation would be relatively high due to property acquisition, loan, escrow, and moving costs.
Implementability considerations are numerous and complex; careful evaluation of tax base and
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other community-wide perturbations must be made, as well as careful consideration of fairness
and equitability under 42 CFR 61 and applicable regulation and policy guidance.

For these reasons this alternative is considered impractical and will not be retained as an
alternative that could be applied as a universal solution throughout the Basin. Instead, the
relocation option will be considered on a case-by-case basis to address situations where the other
alternatives cannot cost-effectively meet RAOs due to community-level conditions (e.g.,
persistent recontamination by natural processes) that cause the total cost of remedial actions that
would be necessary to achieve RAOs to exceed the total cost of relocation.

3.2  DESCRIPTION AND SCREENING OF DRINKING WATER ALTERNATIVES

As discussed above, the technologies and alternatives developed in this memorandum focus on
point-of-use technologies and alternatives to protect human health and to comply with the
identified RAOs. The alternatives do not address remediation of groundwater or surface water,
which were not considered cost-effective to address drinking water requirements within the
Basin. Instead, alternatives provide long-term effectiveness by relying on remedial actions
directed at the source area soils and sediments.

3.2.1  Drinking Water—No Action

Description

This alternative would leave contaminated drinking water sources in place with no changes in
existing use.

Screening

The No Action alternative would not be effective in achieving the identified RAO. The
alternative carries zero cost. Implementability is not applicable to the No Action alternative. It is
only applicable where individual risks exist at or below acceptable levels. However, it is useful
as a baseline for comparison purposes.
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3.2.2  Drinking Water—Public Information

Description

This alternative would include: pamphlet distribution, press releases, public meetings, and
publicly posted notices to both inform the public of risk mitigation and new risk information, and
to solicit public input and involvement. Because this alternative would require an ongoing effort,
it is considered primarily for use at the community level (e.g., information updates from public
water utilities) and is considered generally not feasible for individual residential sources except
in cases of general risk mitigation awareness (e.g., as conducted by PHD). This alternative is
considered part of the Lead Health Intervention Program, but would not be expected to include
blood lead monitoring.

Screening

The effectiveness of this alternative alone is expected to be low to moderate depending on public
response. It is not truly implementable as a stand-alone alternative for residences drawing
contaminated drinking water because information alone cannot remove the need to consume
water. This alternative could be implemented on a community-wide level for communities that
draw or are served by uncontaminated water, but otherwise it would need to be combined with
some other option. The cost of this alternative is comparatively low.

3.2.3  Drinking Water—Public Information and Community Treatment

Description

In addition to public information, this alternative would include technologies to remove
contaminated particulates and dissolved metals. These would include filtration (to remove
particulates), pre-oxidation (to convert dissolved arsenic to arsenate for increased removal
efficiency), modified carbon adsorption (to remove lead) and alumina adsorption (to remove
arsenic). Technologies would be applied at the community source level (e.g., treatment plant or
community well system). If dissolved arsenic is present, alumina adsorption with pre-oxidation
would probably be necessary for removal to levels that achieve RAOs.

Screening

The effectiveness of this alternative would be moderate to high. Effectiveness in meeting RAOs
would be driven primarily by: 1) concentrations of dissolved arsenic near or below the maximum
contaminant level (MCL); 2) the use of pre-oxidation and alumina adsorption for necessary



HUMAN HEALTH ALTERNATIVES TECH MEMO, COEUR D'ALENE BASIN, IDAHO Chapter 3
PUBLIC COMMENT DRAFT Date:  10/17/00
RAC, EPA Region 10 Page 3-8
Work Assignment No. 069-RI-CO-102Q

SEA\CDA FS CHAPTER 3.DOC

removal efficiency where dissolved arsenic exceeds the MCL; and 3) the degree of removal
efficiency required to achieve the lead MCL (15 µg/L) and the draft arsenic MCL (5 µg/L).

This alternative would require numerous technologies and high removal efficiencies to achieve
very low MCLs for contaminants potentially present at several orders of magnitude above
MCLs. Also, the communities to which this alternative is potentially applicable are numerous,
relatively small, and decentralized. Thus, there are significant implementation issues that are
probably only surmountable in the Basin in general at relatively high capital and O&M cost.

Therefore, this alternative is not retained for further evaluation.

3.2.4  Drinking Water—Public Information and Residential Treatment

Description

In addition to public information, this alternative would include wellhead filtration (if applicable)
and point-of-use filtration. Filters would be placed at each tap or other point-of-use in residences
with filter change-out instructions. If possible, a single filter would be placed on the main
residence service line to avoid potential confusion and change-out costs for multiple filters. A
change-out program would be required to ensure that filters are changed on the required
schedule. If dissolved arsenic is present, an in-home reverse osmosis system would be
considered under this alternative in order to achieve RAOs.

Screening

Short-term effectiveness of this alternative in achieving RAOs is moderate, and long-term
effectiveness is probably low to moderate. Limited interim applications (i.e., tap filtration) are
already being used in selected areas of the Basin without major implementation concerns. Cost
and change-out requirements would probably emerge as prohibitive factors for long-term
application of this alternative. However, depending on residence-specific water quality
conditions, this alternative may be useful as an interim action.

3.2.5  Drinking Water—Public Information and Alternative Source, Public Water Utility

Description

In addition to public information, this alternative would include permitting and constructing
drinking water conveyances from public water utilities to individual residences or common-use
areas. Under this alternative residential conveyance systems would have to be decontaminated,
refurbished, and/or abandoned and retrofitted if they compromise achievement of RAOs.
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Screening

This alternative is the most effective and reliable drinking water alternative for long-term
achievement of RAOs. Implementability is expected to be moderate to difficult depending on the
proximity of a residence to public utility service mains. This alternative would carry a moderate
to high comparative cost, because of permitting and construction costs for conveyances. If
extensive construction of mains, laterals, and/or pump stations is required, then cost-
effectiveness may be compromised relative to other alternatives. However, for a substantial
number of residences this alternative would likely rank as moderate for both implementability
and cost. In these cases the cost-effectiveness of this alternative is very favorable.

3.2.6  Drinking Water—Public Information and Alternative Source, Groundwater

Description

For properties currently supplied by contaminated water wells or other unregulated sources this
alternative would include (in addition to public information) permitting and constructing new
wells into a suitable alternative aquifer, installing all necessary appurtenances, and abandoning
existing contaminated wells. The suitability of the alternative aquifer (i.e., water yield and
quality) would need to be evaluated prior to implementation.

After well construction, groundwater sampling would be conducted to verify that the new well
supplies water capable of achieving RAOs. Subsequent monitoring would also be conducted to
ensure continual achievement of RAOs. Under this alternative residential conveyance systems
would have to be decontaminated, refurbished, and/or retrofitted if they compromise
achievement of RAOs.

Screening

This alternative is potentially very effective at a comparably low to moderate cost. Also, this
alternative is potentially applicable in remote locations where other alternative supply options are
much less cost-effective. Implementability of this alternative is expected to vary depending on
the availability of suitable aquifers. At some locations in the Basin alternative aquifers with
suitable water quality or yield may not be available. Further evaluation would have to consider
suitability of available aquifers. Abandoning contaminated water wells would be very effective
in terminating human exposure to contaminants in groundwater, even if other water sources are
more cost-effective or used instead of groundwater.
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3.2.7  Drinking Water—Public Information and Alternative Source, Import

Description

In addition to public information, this alternative would provide bottled water to individual
residences whose current water supplies do not meet MCLs. Bottled water would be provided for
30 years.

Screening

This alternative would be effective at achieving RAOs in the short term. Longer-term
effectiveness may be compromised by reliability or other impacts of long-term implementability.
This alternative has been implemented at other sites with some success. Cost is expected to be
relatively low initially; however, because little economy of scale can be expected from this
alternative over a 30-year period, it may be less cost-effective over the long term than other
water supplies. Because it is immediately implementable, this alternative would be very effective
at mitigating short-term risk while other alternatives are completed that are more effective or less
costly over the long term.

Therefore, this alternative is not retained for a long-term 30-year implementation period.
However, importing bottled drinking water is recommended as an approach to mitigate short-
term risk while other more cost-effective long-term remedies are implemented.

3.2.8  Drinking Water—Public Information and Relocation

Description

In addition to public information, this alternative would include acquiring individual residential
properties and relocating residents to uncontaminated properties with water supply facilities
capable of achieving RAOs. Applicable agency policies and regulations will be consulted to
ensure fair and equitable treatment of relocated individuals in accordance with 42 CFR 61—
Uniform Relocation Assistance and Real Property Acquisition Policies for Federal and
Federally Assisted Programs. Furthermore, measures would be taken to ensure minimal changes
to local tax bases.

Screening

This alternative would be very effective at achieving RAOs. However, the unit cost of a single
relocation would be relatively high due to property acquisition, loan, escrow, and moving costs.
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Implementability considerations are numerous and complex. Careful evaluation of tax base and
other community-wide perturbations must be made. Fairness and equitability under 42 CFR 61
and applicable regulation and policy guidance must also be carefully evaluated.

For these reasons this alternative is reserved for potential applicability in situations where other
alternatives cannot cost-effectively meet RAOs due to community-level conditions (e.g.,
persistent recontamination by natural processes) that cause the total cost of remedial actions that
would be necessary to achieve RAOs to exceed the total cost of relocation.

3.2.9  Drinking Water—Public Information and Multiple Alternative Sources

Description

This alternative would include public information plus one of the above-described alternatives
depending on geographic-specific issues, as follows:

•  For Basin areas inside water districts, the assumed alternative would involve
providing individual residences or common areas with a hookup to the existing
public conveyance system

•  For Basin areas outside water districts, it is assumed that public water utilities will
not be able to provide an alternative water source because of annexation and
engineering issues related to constructing distribution systems in the tributary
gulches where these areas exist. Therefore, the assumed alternative for these areas
would be to provide either point-of-use treatment or new groundwater wells
installed into a suitable aquifer.

This alternative would include a survey of residences during remedial design to determine
whether residences were served by public water utilities, and to determine residences at which
COPCs in drinking water exceed maximum contaminant levels.

Screening

The components of this alternative are screened above in discussion of the other alternatives.
This alternative is expected to provide the benefit of addressing the needs and requirements of
specific geographic areas. Both protectiveness and cost-effectiveness are expected to be
relatively high under this alternative. Some implementability considerations will remain (e.g.,
uncertainty about Lower Basin water district boundaries, capacity, and infrastructure) but these
could be addressed in remedial design.
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3.3  DESCRIPTION AND SCREENING OF HOUSE DUST ALTERNATIVES

In 1990, a pilot house dust cleaning study was initiated in several homes within the Bunker Hill
21-square-mile area (CH2M HILL 1991). The study involved comprehensive cleaning of home
interiors and was conducted prior to remediation of any exterior soil sources such as yard or
neighborhood soil. The results of subsequent testing  found that although the comprehensive
cleaning was successful at short-term reduction of house dust lead concentrations, carpets and
other areas within the home became recontaminated within 1 year. The study concluded that
home interiors could not be permanently remediated until exterior sources of contamination had
been sufficiently addressed.

Therefore, this FS assumes that, except for alternatives that do not involve systematic interior
cleaning (no action, information and intervention), a house dust alternative would not be
implemented until significant exterior sources have been permanently remediated, specifically
yard and neighborhood soil. The following sections describe the alternatives assembled for house
dust.

3.3.1  House Dust—No Action

Description

The No Action alternative would leave contaminated house dust in place and would not change
existing conditions.

Screening

The No Action alternative carries no dollar cost and is not effective at reducing contamination or
exposure. It is implementable because it involves no actions. It is only applicable where
individual risks exist at or below acceptable levels. However, it is useful as a baseline for
comparison purposes.

3.3.2  House Dust—Information and Intervention and Vacuum Loan Program/Dust Mats

Description

This alternative has three major components. First, information and intervention for house dust
would include: pamphlet distribution, press releases, public meetings, and publicly-posted
notices to inform the public of remedial actions and exposure education. In addition, public input
and involvement would be sought. This program has traditionally been administered as part of
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the Panhandle Health District Lead Health Intervention Program at the Bunker Hill 21-square-
mile area for approximately 15 years and throughout the Basin since 1996.

The second component of this alternative would be the ongoing Vacuum Loan Program initiated
at Bunker Hill, which allows residents to use a heavy duty vacuum cleaner equipped with high
efficiency particulate air (HEPA) filters. The third component would be free dust mats for
entryways, which would be provided to residents to reduce tracking of exterior dust into the
home. Monitoring would also be conducted to ensure continued achievement of RAOs

Screening

The effectiveness of this alternative is expected to vary depending on program administration
and public perception, response, and participation. Historical data for the PHD Lead Health
Intervention Program show that when public participation is high, intervention effectiveness
increases (TerraGraphics 2000b). In recent years (1998 and 1999) participation rates have
noticeably dropped, and it is reasonable to expect that future participation rates will continue to
decrease, reducing the effectiveness of this program, unless care is taken to provide a valuable
public intervention service. Most of the components of this alternative have been historically and
are currently implemented by the PHD at a comparably low cost.

3.3.3  House Dust—Information and Intervention, Vacuum Loan Program/Dust Mats,
Interior Source Removal, and Capping/More Extensive Cleaning

Description

In addition to the components of the preceding alternative, this alternative would include interior
source removal: interior cleaning, and removing and replacing some household items that are
either difficult to clean effectively or which provide a source for recontamination. Interior
cleaning would include a one-time cleaning of hard surfaces and heating and cooling systems
and removal and replacement of major interior sources such as carpet and some soft furniture.
These activities would occur only after exterior sources of contamination had been permanently
remediated, to ensure cost-effectiveness and prevent recontamination. In addition, this alternative
would consider crawl spaces, attics, and basements. Contaminated crawl spaces would be capped
with a sand or synthetic cover to prevent dust generation and tracking soil into the home by
homeowners and workers who access the crawl space. Accessible attics and basements would be
cleaned in a manner similar to that employed for cleaning of interior hard surfaces. The exact
scope of this alternative will be highly dependent on individual residence conditions. Temporary
relocation of residents might be required during cleaning to protect their safety. Monitoring
would also be conducted to ensure that RAOs continue to be achieved.
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Screening

Adding interior source removal increases the long-term effectiveness of this alternative. There
are no obvious implementability issues because trained contractors can be hired to execute the
components of the alternative. This type of action is currently part of a house dust pilot study at
homes at Bunker Hill to assess the implementability and effectiveness of various components of
this alternative. The results of the pilot study will provide greater clarity in estimating
implementability and effectiveness in the Basin. Capping crawl spaces and cleaning attics and/or
basements also make this alternative more effective in the short and long term. There would be
implementability issues with unique logistics in each home and some minor inconvenience and
temporary displacement (on the order of days) of individual residents. Long-term effectiveness
should be sufficient unless the integrity of the cap is compromised by homeowners or workers,
or if recontamination above the cap occurs. One-time cost would be relatively high; however,
provided that recurrent contamination from source areas is averted, there would be relatively
little or no O&M cost.

3.4  DESCRIPTION AND SCREENING OF FISH ALTERNATIVES

As discussed previously, it is assumed that the ecological feasibility study will address surface
water PRGs for the long-term protectiveness of the fisheries in the Basin. The alternatives
provided in this memorandum are directed at the protection of human health through information
and intervention technologies and monitoring. A summary of the assembled alternatives is
provided in the following sections.

3.4.1  Fish—No Action

Description

This No Action alternative would not address the human health risk of eating fish from the Basin
for Basin residents and Tribal members.

Screening

The No Action alternative carries no dollar cost and is not effective at reducing exposure or
gathering additional valid fish metals loading data. It is implementable because it involves no
actions, but rates poorly under the three screening criteria. Because risks vary significantly for
different user groups (infrequent visitors, resident basin fishermen, future Tribal subsistence
fishermen), doing nothing is not considered a viable option.
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3.4.2  Fish—Information and Intervention

Description

This alternative would build on the minimal ongoing information and intervention effort to
educate fishermen and other recreationists of the metals risk inherent along the lower river Basin
waterways and wetlands. It would be added to the information and intervention efforts for the
other media. All printed materials, press releases, and public meetings developed to inform the
public of Basin metals issues would include information about the fish risks, how to reduce
exposure, prevention, and other pertinent issues. Fish hazard information programs would be
expanded to the Coeur d'Alene Indian Reservation communities as appropriate to ensure that
Tribal members are kept informed. Targeted community education programs would be
implemented in Benewah, Kootenai, and Shoshone Counties. A well-maintained signage
program to educate fishermen and other water users of metals hazards would be instigated at all
river/lake access sites and common use areas, including the Coeur d'Alene River Trail system
corridor. Idaho Fish and Game, Idaho State Parks, U.S. Forest Service, and BLM field personnel
who regularly contact basin fishermen and recreationists would be trained in metals risk
management and supplied with appropriate pamphlets and signs.

Screening

Adding fish-risk discussions to other media information and education efforts would carry a
minimal additional cost. Some additional signs or larger signs would likely be needed along area
waterways, boat ramps, trails, etc. Expanding the information and intervention program to the
Coeur d 'Alene Reservation communities could be done by the PHD or appropriate Tribal staff
Opportunities to expand ongoing Benewah Medical Center health education programs should be
explored. Overall, costs and staff time by various agencies would be a very minor part of any
Basin Human Health Risk Intervention Program.

3.4.3  Fish—Information and Intervention and Monitoring

Description

This alternative would build on the efforts of informing and educating fishermen of fish/metals
risks described above in Section 3.4.2. An effort to gain more fish metals load data from all each
of the lateral lakes, the South Fork, lower Coeur d'Alene River and Lake Coeur d'Alene is the
keystone of this alternative. The current, limited fish flesh data from three lateral lakes would be
greatly expanded so that lake-specific recommendations and intervention can be accurately
provided to the public. Waters and fish species that are totally free of metals risks would be
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identified and highlighted. As basin cleanup and mitigation efforts proceed, periodic resampling
would provide valuable effectiveness monitoring data for biological response to cleaner waters,
sediment, and upstream soils. A trained seasonal "River Ranger" program would be instituted to
make daily contacts with fishermen and boaters to inform and educate them of metals hazards
and prevention methods. Fishermen can be directed to area lakes or rivers where fish metals risks
are known to be the lowest.

Screening

Costs for gathering more fish samples and lab testing would be substantial for the initial effort. It
is likely, however, that subsequent sampling of some waters could be minimized or dropped
entirely when fish are demonstrated to be safe for unlimited human consumption. These efforts
and costs can be shared with biological monitoring for other basin ecosystem initiatives. This
program would be most effective in getting accurate, up-to-date information to the user public on
fish metals risks and ongoing basin cleanup efforts. A joint coordinated River Ranger Program
can be administered with the State, Tribe, and other agencies who currently manage lands and
waters in the lower basin, thereby minimizing costs and improving overall coordination.

3.5  RETAINED ALTERNATIVES

Based on the discussion in the sections above, seventeen alternatives were retained for detailed
analysis in Chapter 5. This number is higher than a typical goal of about ten retained alternatives;
however, they will allow more flexibility in future decisions and will allow for uncertainty in
future stakeholder input to the alternative development and subsequent FS processes. The
alternatives below are numbered for easy reference in other chapters of the FS. The technologies
and process options contained in these retained alternatives are listed in Tables 3-1 through 3-4.
The retained alternatives are summarized in Table 3-5.

The retained alternatives for soil in recreational areas, street rights-of-way, common areas, and
commercial and undeveloped properties are listed below. These same alternatives are retained
for residential properties, with the addition of relocation as an option for Alternatives S2, S4,
and S5.

•  Soil Alternative S1—No Action
•  Soil Alternative S2—Information and Intervention
•  Soil Alternative S3—Information and Intervention, and Access Modifications
•  Soil Alternative S4—Information and Intervention, Access Modifications, and

Partial Removal and Barriers
•  Soil Alternative S5—Information and Intervention and Complete Removal

The retained drinking water alternatives are:.
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•  Drinking Water Alternative W1—No Action
•  Drinking Water Alternative W2—Public Information
•  Drinking Water Alternative W3—Public Information and Residential Treatment
•  Drinking Water Alternative W4—Public Information and Alternative Source,

Public Water Utility
•  Drinking Water Alternative W5—Public Information and Alternative Source,

Groundwater
•  Drinking Water Alternative W6—Public Information and Multiple Alternative

Sources

The retained house dust alternatives are:

•  House Dust Alternative D1—No Action
•  House Dust Alternative D2—Information and Intervention and Vacuum Loan

Program/Dust Mat
•  House Dust Alternative D3— Information and Intervention, Vacuum Loan /Dust

Mats, Interior Source Removal, and Capping/More Extensive Cleaning

The retained fish alternatives are:

•  Fish Alternative F1—No Action
•  Fish Alternative F2—Information and Intervention
•  Fish Alternative F3—Information and Intervention and Monitoring
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Remedial Technology Process Option S1 S2 S3 S4 S5
No Action None x
Public Information Updates Deed Notices x x x

Sod/Grass Requirements x
Pamphlet Distribution x x x x
Press Releases x x x x
Public Meetings x x x x
Notice Posting x x x

Access Modification Advisory Signs x x
Fence Construction x

Local Regulation Institutional Controls Program x x x
Health Intervention Panhandle Health District Lead Health Intervention Program x x x x
Relocation (Not for recreational areas) Temporary x x x

Permanent x x x
Capping Soil x

Asphaltic Concrete x
Multilayered Cap x
Concrete Cap x
Chemical Sealants/Stabilizers (temporary only) x

Horizontal Barriers Visual Barrier x
Capillary Barrier x

Surface Controls Surface Sealing x x
Grading x x
Diversion and Control Structures x x
Revegetation x x

Interim Construction-Related Dust Suppression Water x x
Organic Agents/Polymers/Foams x x
Membranes/Tarps x x

Excavation/Backfill Soils Removal and Replacement x x
Sod Removal and Replacement x x

Decontamination Exterior Washing x x
Mechanical Operations x x

Alternative

Table 3-1
Remedial Technologies and Process Options - Retained Soil Alternatives

SEA\Table 3-1,2,3,4 Alternative Process Options.xls 1
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Remedial Technology Process Option S1 S2 S3 S4 S5
Alternative

Table 3-1
Remedial Technologies and Process Options - Retained Soil Alternatives

Treatment Deep Tilling x x
Disposal Waste Storage x x

Deep Mine Disposal x x
Existing Waste Repository x x
New Waste Repository x x

Alternative S1 = No Action
Alternative S2 = Information and Intervention
Alternative S3 = Access Modifications
Alternative S4 = Partial Removal
Alternative S5 = Complete Removal
For residential properties, Alternatives S2, S4, and S5 include relocation, if necessary.   
For recreational areas, Alternative S4 includes access modifications and site improvements, if necessary.

SEA\Table 3-1,2,3,4 Alternative Process Options.xls 2
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Remedial Technology Process Option W1 W2 W3 W4 W5 W6
No Action None x
Public Information Updates Pamphlet Distribution x x x x x

Press Releases x x x x x
Public Meetings x x x x x
Notice Posting x x x x x

Wellhead Treatment Filtration x
Point-of-Use Treatment Filtration x x

Reverse Osmosis x x
Public Water Hookup Public Water System x x
Well Drilling Abandon Existing Well x x

Drill New Well x x
Point-of-Use Monitoring Tap Sampling x x x

Other Point Sampling x x x

Alternative W1 = No Action
Alternative W2 = Public Information
Alternative W3 = W2 + Residential Treatment
Alternative W4 = W2 + Alternative Source, Public Water Utility
Alternative W5 = W2 + Alternative Source, Groundwater
Alternative W6 = W2 + Multiple Alternative Sources

Table 3-2
Remedial Technologies and Process Options - Retained Drinking Water Alternatives

Alternative

SEA\Table 3-1,2,3,4 Alternative Process Options.xls 3
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Remedial Technology Process Option D1 D2 D3
No Action None x
Public Information Updates Pamphlet Distribution x x

Press Releases x x
Public Meetings x x
Notice Posting x x

Health Intervention Panhandle Health District Lead Health Intervention Program x x
Relocation Temporary x x

Permanent x x
Capping Sand Cap, Crawl Space Soil x

Synthetic Cap, Crawl Space Soil x
Decontamination One-Time Cleaning of Hard Surfaces x

On-Demand Self-Checkout Heavy-Duty Vacuuming x x
Dust Mats x x
Cleaning of Heating/Cooling Systems x
Cleaning of Attic/Basement Dusts x

Remove/Replace Remove/Replace Contaminated Flooring x
Remove/Replace Soft Furniture x

Alternative D1 = No Action
Alternative D2 = Information and Intervention, Vacuum Loan/Dust Mats
Alternative D3 = D2 + Extensive Cleaning

Table 3-3
Remedial Technologies and Process Options - Retained House Dust Alternatives

Alternative

SEA\Table 3-1,2,3,4 Alternative Process Options.xls 4
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Remedial Technology Process Option F1 F2 F3
No Action None x
Information & Intervention Pamphlet Distribution x x

Press Releases x x
Public Meetings x x
Notice Posting x x

Monitoring Fish Sampling x
Creel Sampling x
River Ranger Program x

Alternative F1 = No Action
Alternative F2 = Information and Intervention
Alternative F3 = F2 + Monitoring

Table 3-4
Remedial Technologies and Process Options - Retained Fish Alternatives

Alternative

SEA\Table 3-1,2,3,4 Alternative Process Options.xls 5
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Alternative Description Abbreviated Name

Soil Alternativesa

Alternative S1 No Action No Action
Alternative S2 Information and Intervention Information and Intervention
Alternative S3 Information and Intervention and Access Modifications Access Modifications
Alternative S4 Information and Intervention and Partial Removal and Barriers Partial Removal and Barriers
Alternative S5 Information and Intervention and Complete Removal Complete Removal
Drinking Water Alternatives
Alternative W1 No Action No Action
Alternative W2 Public Information Public Information
Alternative W3 Public Information and Residential Treatment Residential Treatment
Alternative W4 Public Information and Alternative Source, Public Water Utility Public Water
Alternative W5 Public Information and Alternative Source, Groundwater Groundwater
Alternative W6 Public Information and Multiple Alternative Sources Multiple Alternative Sources
House Dust Alternatives
Alternative D1 No Action No Action
Alternative D2 Information and Intervention and Vacuum LoanProgram/Dust Mats Vacuum Loan
Alternative D3 D2 and Extensive Cleaning Extensive Cleaning
Fish Alternatives
Alternative F1 No Action No Action
Alternative F2 Information and Intervention Information and Intervention
Alternative F3 Information and Intervention and Monitoring Monitoring

  access modifications and site improvements, if necessary.  

Table 3-5
Summary of Retained Alternatives

a For residential properties, Alternatives S2, S4, and S5 include relocation, if necessary. For recreational areas, Alternative S4 includes         

SEA\Table 3-5 Alt Descriptions.xls 1
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CHAPTER 4
COMMUNITY- AND SITE-SPECIFIC

CONSIDERATIONS AND ASSUMPTIONS

Because of the complexity of the issues involved, the number of media and alternatives
considered, and the geographic variation in the communities in the Basin, this chapter was
prepared to describe the community- and site-specific considerations that may affect the
conservativeness, cost, and selection of preferred alternatives for different media in different
locations. It also summarizes assumptions made in evaluating the alternatives for each medium.

4.1  SOIL

This section discusses community- and site-specific considerations and assumptions for
alternatives that would reduce or eliminate human health risks from exposure to COPCs in soil.
The HHRA (TerraGraphics 2000e) identified and evaluated seven metals (antimony, arsenic,
cadmium, iron, lead, manganese, and zinc) as COPCs for soil. Of these, the risk characterization
in the HHRA identified the following COPCs in soil as posing potentially unacceptable risks to
human health:

•  Arsenic
•  Cadmium (garden areas only)
•  Iron
•  Lead

Sources of potential exposure that were evaluated in this analysis included soil in residential
yards (including gardens), selected recreational areas, street rights-of-way, commercial and
undeveloped property, and common areas. For remediation of residential yards, alternatives were
evaluated for individual communities or groups of communities. Some communities have
characteristics that would affect the effectiveness, implementability, and cost of alternatives.
These characteristics are identified and discussed below. Although a community approach was
used for a general evaluation of alternatives, it is not the intent of this analysis to exclude the use
of specific alternatives for remediation of individual residential yards. Considerable variability is
expected within individual communities and it is the intent of this analysis to allow a broad range
of technologies and process options to be used during implementation of remedial actions.

Chapter 3 of this technical memorandum identified five soil alternatives for detailed evaluation.
The technologies and process options that comprise these alternatives are included in Table 3-1.
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The feasibility of some of these alternatives might be affected by the characteristics and
conditions of the various communities and areas. These characteristics and conditions are
discussed below with an evaluation of their impact on the feasibility of the alternatives.

4.1.1  Remediation of Recreational Areas

Alternatives identified in Chapter 3 for the remediation of recreational areas include:

•  Alternative S1—No Action
•  Alternative S2—Information and Intervention
•  Alternative S3—Information and Intervention and Access Modifications
•  Alternative S4—Information and Intervention and Partial Removal with and

Barriers

As identified in the HHRA, five of the eight investigation areas had public recreational areas
with environmental sampling results. Potential health risks were identified only for children
(0- to 6-year age group) along the lower Coeur d’Alene River from the confluence of the North
Fork and the South Fork downstream to Harrison. It is also estimated that for the “average child”
living in the Lower Basin area, the recreational areas along the river contribute approximately 23
percent of the overall lead risk.

4.1.1.1  Recreational Areas Considered

In the HHRA a total of 31 recreational areas along the Coeur d’Alene River in the Lower Basin
(between Harrison and Cataldo) were identified as having potential human health risks. A list of
these areas, including the results of environmental sampling, is presented in HHRA Table 6-15a
(see Appendix B). These areas will be addressed in the ecological portion of the FS. However,
for the purpose of this memorandum, seven of the more commonly used publicly-owned areas
with elevated lead concentrations were identified for consideration as having potential direct
risks to human health. These seven areas include:

•  Springston Beach Site (West Campsite)
•  Springston Beach Site (East Campsite)
•  Thompson Lake
•  Medimont (Medimont Hill Camping Area, West Beach, and Boat Ramp)
•  Rainy Hill Picnic and Fishing Areas
•  Highway 3 Bridge Area
•  Rose Lake Access Area (East of Rose Creek and West of Rose Lake

These recreational areas include both day-use and overnight camping areas. Some of these areas
are not planned and maintained recreational areas, but are ad hoc areas that have developed over
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time by recreational users of the Lower Basin. Table 4-1 summarizes information on the seven
identified recreational areas included in this analysis

4.1.1.2  General Limitations on Alternatives for Recreational Areas

Access modifications (Alternative S3) are considered as a potentially applicable alternative for
the selected recreational areas; however, it is unlikely that limitations on access would remain
intact and effective, given the frequent use of these areas, without a regular program of
monitoring and maintenance.

Risk could be reduced considerably by a combination of the following activities:

•  Partially removing contaminated soil and replacing it with clean soil

•  Installing access modifications to prevent expansion of the recreational areas;
access modifications would include fences and natural barriers such as boulders
and logs

•  Installing paved or gravel parking areas

•  Installing paved boat ramps

•  Adding picnic tables to reduce exposure to surface soil

•  Installing erosion protection along the river to protect remediation improvements

Because the activities listed above include partial removal of contaminated soil and installation
of barriers, they are considered to be part of Alternative S4 (Partial Removal and Barriers) which
is considered to be feasible for recreational areas and is analyzed further in Chapters 5 and 6.

The recreational areas are located near or immediately adjacent to the Coeur d’Alene River and
in the floodplain and would be subject to recontamination from periodic flooding. Therefore,
complete removal of contaminated soil is not considered to be cost effective, Alternative S5
(Complete Removal) is not feasible for the recreational areas, and it will not be included in the
detailed evaluation in Chapter 5.

It is highly unlikely that similar recreational areas can be found within the floodplain that will
not be subject to recontamination or will not need the site improvements discussed above for
Alternative S4. For these reasons, relocation is not considered practicable or effective, and will
not be considered further in this analysis as a component of alternatives for recreational areas.
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4.1.1.3  Site-Specific Actions for Recreational Areas

A cursory site reconnaissance was conducted of the recreational areas on August 3, 2000, which
identified the specific recreational areas for this analysis and their current uses and conditions.
The reconnaissance also identified potential modifications and improvements that could be done
at each recreational area to mitigate risks of exposure to contaminated soil. The results of the
reconnaissance and proposed modifications and improvements for each area are summarized in
Table 4-1. These proposed modifications and improvements were used to estimate costs for
Alternative S4 for the recreational areas. Costs for similar recreational area improvements
implemented over the last several years in the Lower Basin were also considered in developing
feasible cost estimates.

4.1.2  Remediation of Soil in Residential Yards

The alternatives identified in Chapter 3 for the remediation of soil in residential yards include:

•  Alternative S1—No Action
•  Alternative S2—Information and Intervention
•  Alternative S4—Information and Intervention and Partial Removal with Barriers
•  Alternative S5—Information and Intervention and Complete Removal

As discussed in the HHRA, for the “average child” in the Basin, the yard soils represent
approximately 50 percent on the overall lead risk, with residential gardens (homegrown
vegetables) contributing an additional 18 percent. In addition, potential human health risks were
identified for young children exposed to arsenic in yard soil in the Lower Basin, Side Gulches,
Osburn, Mullan, and Burke/Ninemile. The presence of cadmium was also noted as a potential
concern in homegrown vegetables.

4.1.2.1  Communities and Residential Yards Needing Soil Remediation

The estimated number of yards in the Coeur d’Alene Basin was presented in Table 3-18 of the
HHRA (see Appendix B). This estimate divided the Coeur d’Alene Basin into conceptual site
model (CSM) units that generally correspond with the investigation areas used in this
memorandum (Figure 1-3). The percentage of samples from residential yards exceeding action
levels for lead in CSM units was estimated in Tables 6-11a through 6-11j of the HHRA
(Appendix B). Action levels of 500 and 1,000 ppm lead in a yard were selected for this
memorandum to estimate the number of residential yards needing remediation. The estimated
number of yards needing remediation was calculated by multiplying the percentage of samples
from yards exceeding action levels in each area of investigation by the estimated total number of
residential yards in each investigative area. The estimated number of residential yards needing
remediation for the two action levels is provided in Table 4-2.
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Because of the differences in community characteristics between Ninemile Creek and Canyon
Creek, the number of residential yards in these two areas was estimated by prorating the yards in
the Burke/Ninemile investigative area between the two communities, in accordance with field
reconnaissance and CH2M HILL staff’s general knowledge of these communities (70.6 percent
for Canyon Creek, 29.4 percent for Ninemile Creek). The estimated number of residential yards
in investigative areas and the Ninemile and Canyon Creek communities is provided in Table 4-2.

4.1.2.2  General Limitations on Alternatives for Residential Yards

Contaminated residential yards are considered to have one of the highest potentials for human
health risk because residents, and particularly children, are likely to come into frequent contact
with soil. Soil can be contacted during gardening and other yard work or leisure activities and
can be tracked from yards into residences. There are also potential health risks from consumption
of fruits and vegetables grown in contaminated garden soil.

Because normal everyday activities by residents can result in health risks, it is unrealistic to
assume that information and intervention alone (Lead Health Intervention and Institutional
Controls programs) will significantly reduce risk at all residences. There might be some
residences with contaminated soil in yards or in the general community that have contaminant
concentrations that are too high for information and intervention alone to be effective. Because
information and intervention alone might not significantly reduce risk from exposure to highly
contaminated residential soil, relocating some residents is also considered in Alternative S2.

Access modifications are unlikely to be practicable or implementable for residential yards—
residents expect to have full access to property that they own, and significant access restrictions
are unlikely to be acceptable. If portions of residential yards are contaminated, it is most likely
that contaminated soil in these areas would be removed and replaced with clean soil without
access modifications. For these reasons, Alternative S3 and (Access Modifications) will not be
considered further in this technical memorandum for residential soil remediation.

4.1.2.3  Potential for Recontamination of Residential Yards

Individual community descriptions are provided in Appendix A. Some communities have
characteristics that increase the potential for recontamination of residential yards following
remediation. These characteristics include flooding, unpaved streets with poor drainage, and
proximity to mining-related features such as abandoned/inactive mines, mills, and tailings and
waste rock piles. Flooding would recontaminate remediated yards by depositing contaminated
sediment derived from upstream mining activities. Reviews of flood maps prepared by the U. S.
Department of Housing and Urban Development and the Federal Emergency Management
Agency identified communities with significant flooding problems. Other communities with
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flooding problems were identified by obtaining anecdotal information from local residents. The
estimated percentage of residences with flooding problems is provided in Table 4-3.

Flood maps indicate portions of communities that are within the 500-year and 100-year flood
plains. A residence at the highest elevation within the 100-year floodplain has a 1 percent chance
of flooding in any year, and a residence at the highest elevation in the 500-year floodplain has a
0.2 percent chance of flooding in any year. Thus, within 30 years (the time frame for long-term
effectiveness of a remedial action as required by CERCLA), the residence at the highest
elevation in the 100-year floodplain would have a 26 percent chance of recontamination, and a
similar residence in the 500-year floodplain an 8 percent chance. Residences at lower elevations
within these floodplains would have much higher chances of recontamination.

Residential yards with a significant chance of recontamination from flooding might need to be
remediated more than once during a 30-year period at a substantial increase in cost. For the
purposes of this analysis, a 50 percent increase in cost is assumed for residential yard
remediation in areas with flooding problems. These areas are defined as those portions of
communities within the 100-year floodplain and those areas identified by local residents as
having significant flooding problems.

Some of the more rural communities in the Coeur d’Alene Basin have unpaved streets with poor
drainage. Residential yards in these communities would be subject to recontamination by
deposition of dust and sediment from adjacent streets. Significant street and/or drainage
improvements would be required in these communities to ensure long-term effectiveness of
residential yard remediation. The actual improvements that might be required and their costs are
unknown. However, for this analysis an increase in cost of 20 percent is assumed for residential
yard remediation in rural communities with unpaved streets.

Table 4-4 provides an estimate of the total increase in yard remediation cost on the basis of
potential for recontamination for each area of investigation. A summary of alternative costs for
soil and other media are included in Appendix F.

4.1.2.4  Difficult Access to Residential Yards

Some residences are located in areas with very steep slopes and narrow roads that make access
difficult for the equipment needed to remediate residential yards. These residences are expected
to require significantly high costs for yard remediation. Communities that are known to have
some portion of yards with difficult access include Wallace, Canyon Creek, Ninemile Creek, and
some Side Gulches. However, the specific percentage of yards with difficult access is unknown.
Therefore, the increased cost will have to be addressed on a case-by-case basis for individual
residences. In situations where remediation cost exceeds the value of an individual residence,
relocation could be considered.
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4.1.2.5  Reduced Property Values

The value of individual residences is expected to vary significantly among the various
communities and within individual communities. In general, residences in remote locations with
poor access and limited utilities are expected to have lower value than residences in incorporated
areas with good roads and community services. Relocation could be considered for communities
and individual residences with property values that are lower than the remediation cost.

4.1.2.6  Lead-Based Paint

As discussed in Chapter 1, prior studies in the Basin have identified that exterior lead-based paint
contributes to lead concentrations in yard soil. The studies noted that the highest levels of lead
paint occurred in the communities east of Wallace (IDHW 1976). To reduce this potential
exposure pathway and minimize the potential for the continued recontamination of yard soil, this
memorandum has included pressure washing as part of the remedial alternatives presented in
Chapter 3. Pressure washing of home exteriors where lead-based paint is in poor condition must
be done before any remedial actions are performed at the sites.

It is acknowledged that to provide long-term protectiveness of the remedial action and to
conform with RAOs, additional lead-base paint abatement, such as sealing of the exterior of the
homes with non-lead paint, will be required. However, because this concern is not a direct result
of previous mining-related activities in the Basin, funding for further abatement will not be
available under the CERCLA program. It is assumed that this funding will be available under
other federal (for example, Housing and Urban Development) and state programs.

4.1.2.7  Relocation

There are some conditions that might warrant relocation of residents rather than other
alternatives. Some of these could include an expected high frequency of recontamination,
communities located in areas of high contamination (such as communities constructed on old
tailings piles), and residences with market value that are substantially lower than the cost of
remediation to residential cleanup standards.

Some communities or portions of communities are located within the 100-year floodplain (see
Table 4-3). While residences located at the highest elevations of the floodplain have a 26 percent
chance of being flooded within an assumed 30 years, residences located at lower elevations
could be flooded much more frequently. Residences that would be subject to frequent
recontamination from flooding could be considered for relocation.

Some residences are located in communities with unpaved roads and poor surface water
drainage. These conditions could result in frequent recontamination from dust and sediment
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accumulation. In these communities the cost of relocation would be evaluated against the cost of
yard remediation and community improvements such as paving roads and improving surface
water drainage controls.

Some communities are near one or more mining features (adits, tailings piles, old mills, etc.)
where high concentrations of mine-related contaminants exist. Although yards could be
remediated in these communities, the surrounding areas could be so highly contaminated that
there might continue to be a significant risk to human health. Relocation would need to be
considered for communities in which yard remediation would not reduce human health risks to
acceptable levels.

Some individual residences might have a market value that is much lower than the cost for
remediation. In these situations the value of the residence, the cost of remediation, and the health
risks of not remediating the residence could be evaluated to determine if relocation is the
preferred action.

It is important to note that it is not the purpose of this memorandum to require relocation for all
residences that might fit one of the categories discussed above, or that residences must fall into
one of the categories to be considered for relocation. A wide variety of conditions are expected
to be encountered during implementation of the remedies evaluated in this memorandum and the
relocation of residents will need to be evaluated and decided on a case-by-case basis.

Permanent relocations would be conducted according to procedures and guidelines in the
Uniform Relocation Assistance and Real Property Acquisition Act for Federal and Federally
Assisted Programs as described in Title 42, Chapter 61 of the U.S. Code and in the Code of
Federal Regulations in 49 CFR Part 24. Because relocation activities can be costly, disruptive to
the residents, and time consuming, relocation will be carefully considered on a case-by-case
basis. Consideration will involve a Site-Specific Cost Estimate and Alternatives Evaluation. This
evaluation will consider the residence on an individual basis and will take into account, among
other things, the needs, feelings, and opinions of the residents, the cost of implementing a
successful alternative, the cost of relocation, the long-term safety of the residents, and the long-
term value of the home. If feasible, vacated residential property would be developed for non-
residential uses. If vacated residential property could not be redeveloped, access restrictions
would be implemented and the property would become part of the ICP.

The total number of residents that might need to be relocated within the Basin is unknown. For
the purposes of this analysis, five percent of the residential yards that need to be remediated were
assumed to require relocation.

4.1.3  Remediation of Soil in Other Areas

The alternatives identified for other areas (street rights-of-way, common areas such as parks and
ball fields, and commercial and undeveloped properties) include:
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•  Alternative S1—No Action
•  Alternative S2—Information and Intervention
•  Alternative S3—Information and Intervention and Access Modifications
•  Alternative S4—Information and Intervention, Partial Removal with Barriers and

Access Modifications
•  Alternative S5—Information and Intervention and Complete Removal

Although the frequency and duration of exposure in these areas would be lower, it is still
necessary to provide protection for the most sensitive portion of the population. As discussed in
Chapter 1, for the “average child” in the Basin, the upland parks and neighborhood areas
contribute approximately 6 and 5 percent, respectively, to the overall lead risk.

It is expected that conditions at and surrounding these areas will vary widely throughout the
Basin. Therefore a wide range of alternatives needs to be considered. All of the cleanup
alternatives for soil could be feasible for some of these areas, with the exception of relocation.
Relocation is not practicable for rights-of-way and undeveloped property. Common areas are
well-established locations in communities and it is highly unlikely that these areas could be
relocated and still meet local community needs. While it is possible that commercial areas could
be relocated, it is most likely that a reasonable level of remediation could be performed at
commercial areas to reduce the risk of exposure. Relocation is not considered as a practicable or
feasible alternative for these areas and is not evaluated further in this memorandum.

4.1.4  Availability and Location of Soil Repositories

The availability and location of repositories to dispose contaminated soil generated from
remediation of residential areas might have a significant impact on cleanup cost. On the basis of
a limited reconnaissance of the Basin, it is assumed that there would be repositories available
within reasonable hauling distances of all the areas of investigation. It is also assumed that a total
of six repositories would be developed for residential soil disposal. General estimates of
repository sizes for investigation areas are provided in Appendix G. Additional investigations
would be needed to locate specific repositories to serve the areas of investigation.

While it is feasible to assume that repositories dedicated to residential soil disposal could be
developed for each area of investigation, it is more likely that some of the areas would be served
by repositories developed for other cleanup actions. An overall goal would be to construct as few
repositories as necessary to minimize future land use restrictions and long term operation and
maintenance costs while still providing enough sites and capacity to minimize initial hauling and
capital costs. Since the majority of residential soil has lead concentrations less than 3,000 ppm,
another consideration would be the lower cost of repositories for residential soil versus the much
higher costs of repositories for highly contaminated soil, waste rock, and mill tailings.
Development and use of repositories will be optimized during cleanup actions in the Basin to
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provide adequate disposal capacity, limit haul distances, and minimize costs while at the same
time providing adequate levels of protectiveness.

4.2  DRINKING WATER

This section describes community- and site-specific assumptions that were made in evaluating
drinking water alternatives, and issues that may affect which alternatives are feasible in different
areas. The two COPCs for drinking water identified in the HHRA are arsenic and lead. The
assumptions and subsequent detailed evaluation of alternatives for drinking water are based, in
part, on the approximate frequency at which these two COPCs are observed to exceed their
respective MCLs in private unregulated sources in the available analytical data set (discussed
further in Sections 4.2.1 and 4.2.4 below). The subsequent evaluation of alternatives is also
based on assumptions made in each area of investigation for the following criteria:

•  Number of residences
•  Number of residences drawing drinking water from private, unregulated sources
•  Number of residences requiring drinking water remediation
•  Availability of suitable alternative aquifer for groundwater supply

Also, estimations were made using available maps, reports, and best professional judgement for
maximum distance to utility tie-in, and the number of wells that could require abandonment. For
areas inside municipal water districts, homes are assumed to be relatively close to the water
utility infrastructure; therefore, a value of 100 feet was assumed for the maximum distance to a
utility tie-in. For areas outside municipal water districts, the maximum distance to utility tie-in
was determined by measuring the maximum distance from the nearest municipal water service
area boundary that a contemplated distribution system would need to reach to serve residences in
each area of investigation. It is assumed that all private unregulated sources are wells, and that
these wells will be abandoned at each residence requiring remediation. The assumed values used
in the evaluation of alternatives are listed by area of investigation in Table 4-5. The sections
below describe the basis for these assumed values.

4.2.1  Available Data

A number of previous studies have been conducted in the Basin to evaluate the quality of
drinking water. The results of these studies are used in this memorandum to identify specific
requirements for remedial actions. The available data set for drinking water includes:

•  A series of three EPA surveys which included 114 residential tap water samples
analyzed for non-lead metals (61 of which were obtained from homes served by
public water systems)
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•  A 1996 survey which consisted of 222 residential tap water samples analyzed for
lead in 1996 (none of which were obtained from homes served by public water
systems)

•  A 1999 survey conducted for the HHRA by TerraGraphics which consisted of 140
residential tap water samples analyzed for lead (some of which were obtained
from homes served by public water systems)

The data set described above is summarized by investigation area in Table 4-6. It should be
noted that this data set was assembled and analyzed for the purposes of the HHRA
(TerraGraphics 2000e) and was not developed to identify specific remedial action requirements.
In some of the data, documentation was not available regarding which samples were obtained
from private or public sources and/or which samples were flushed-line or first-draw. In addition,
the sampling coverage in areas may not be sufficient to accurately predict specific remediation
requirements.

Additional area-specific data from flushed-line sampling of private sources will enable the
drinking water alternatives to be evaluated to a higher degree of certainty than can be presently
achieved with the existing data set. Depending on the outcome of these additional evaluations,
more extensive drinking water sampling may be required prior to remedial planning and design.

4.2.2  Water Supply

Drinking water in the Basin is obtained from either:

•  Public water systems that are regulated under the Safe Drinking Water Act
(SDWA) and the State of Idaho

•  Private community water systems also regulated by the State of Idaho

•  Private, unregulated sources

This memorandum does not address residences served by public water systems and private
community water systems because they are regulated by SDWA and/or State of Idaho.
Information on public water systems in the South Fork Coeur d'Alene River valley from Mullan
to Harrison based on a 1999 IDEQ survey report (IDEQ 1999) is summarized in Table 4-7. The
major municipal water districts in the Upper Basin are the East Shoshone County Water District,
Central Shoshone County Water District, and Pinehurst Water District. The boundaries of these
water districts are shown in Figure 4-1. Smaller water districts and/or water boards exist in the
Lower Basin; these are Kingston Water District, Cataldo Water District and the City of Harrison.
Area boundary maps for these districts are not available. Known private community systems
include the M&H Trailer Park in Silverton and the community of Sunny Slopes near Osburn.
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Additional private community drinking water systems may exist, but this information was not
available at the time this technical memorandum was prepared

4.2.3  Numbers of Residences Served by Private Unregulated Sources

Demographic data presented in the HHRA shows that 57 percent of Basin area residences in the
Coeur d’Alene Basin obtain water from a public source. The remaining 43 percent obtain water
from a private source. In the Upper Basin, 71 percent get their water from public sources and 29
percent from private sources. This suggests that a substantial portion of residences with private
water sources is in the Lower Basin. However, neither percentages of private sources in the areas
of investigation nor percentages of sources requiring remediation are available. Therefore, the
following conditions will be used in this memorandum as part of the basis for evaluating
drinking water alternatives:

•  In areas where communities are outside the service boundaries of a municipal
water district, it is assumed that all residences obtain their drinking water from
private, unregulated sources

•  Where communities are within the service boundaries of a municipal water
district, the local water district was consulted to obtain estimates of the number of
private, unregulated sources. These communities include Mullan, Woodland Park,
Burke, Wallace, Silverton, Osburn, and communities in the vicinity of Pine Creek
above Bunker Hill, Kingston, and Cataldo.

An estimate of the number of residences assumed to be on private unregulated sources is
provided by study area and community on Table 4-5.

4.2.4  Number of Residences Requiring Remediation

For the purposes of this technical memorandum, the number of residences requiring remediation
in each investigation area is assumed to be proportional to the frequency of MCL exceedances
observed in the available analytical data set discussed in Section 4.2.1. The frequency of MCL
exceedances is shown by investigation area in Table 4-6. (As shown, the 1999 TerraGraphics
survey was not included in this frequency analysis, as the data set cannot differentiate between
public and private sources.)

For the entire data set, the observed frequency of MCL exceedances in private unregulated
sources is approximately 6 percent. Lead concentration exceeded the lead MCL in 16 of 275
flushed-line samples from known private sources. The arsenic concentration in one sample (from
Side Gulches area) out of the 53 private sources sampled exceeded the draft revised arsenic MCL
of 5 µg/L. The majority of these exceedances occurred in the Lower
Basin/Cataldo/Harrison/Rocky Point areas. In these areas the observed percentage of samples
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exceeding the MCL from private, unregulated sources is approximately 10 percent. For the
Upper Basin (not including Kingston) the observed percentage of samples exceeding the MCL
from private, unregulated sources is approximately 4 percent.

Using these estimated frequencies, the number of residences requiring remediation was
calculated for each investigation area and is presented in Table 4-5. Because the available data
set in the Kingston area is very small, the frequency of MCL exceedances observed for the
Lower Basin will be used to estimate the assumed number of residences requiring remediation in
the Kingston area. As discussed previously, the actual number of residences that require
remediation may change as more information on frequency of MCL exceedances for lead,
arsenic, and other chemicals becomes available.

4.2.5  Availability of Suitable Alternative Aquifers

Alternative W5 (Multiple Alternative Sources) includes providing groundwater as an alternative
drinking water supply. This would entail drilling groundwater wells in suitable aquifers. To be a
suitable alternative aquifer a candidate aquifer must, at a minimum, satisfy the following four
criteria:

1. Be capable of sustaining yields suitable for domestic supply (generally
50-100 gpm)

2. Be uncontaminated

3. Have low vulnerability to future contamination from surface sources:

3a) Be deep (but not so deep that drilling cost becomes prohibitive)

3b) Be top-bounded by aquitard

4. Have minimal sulfur or mineralization (e.g., iron or manganese)

The following geologic formations in the Coeur d’Alene Basin are considered candidate
aquifers:

•  Valley, Upper Unit (including undifferentiated sediments that constitute the
unconfined aquifer in the South Fork Coeur d’Alene River valley and its tributary
gulches)

•  Valley, Lower Unit

•  Older Gravel channel deposits

•  Fractured Belt Supergroup formations
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Older Gravel terrace deposits or contemporary colluvial deposits that may temporarily hold
perched groundwater are not candidate aquifers because they often hold little to no perennial
groundwater. Unfractured Belt Supergroup formations do not have sufficient primary porosity
and transmissivity to store and yield appreciable, sustainable amounts of water.

The candidate aquifers were screened against the four suitability criteria. This evaluation was
designed primarily to screen out unsuitable candidate aquifers. Not all candidate aquifers are
present at all locations in the Basin. Furthermore, numerous site-specific conditions (e.g., aquifer
boundaries, water levels, aquifer parameters) may limit the use of groundwater as an alternative
domestic water supply. These conditions and limitations of the potentially suitable alternative
aquifers should be more fully evaluated by aquifer testing during remedial design. Therefore, this
screening evaluation must be used conservatively when evaluating the feasibility of using
groundwater as an alternative drinking water source. The Older Gravel channel deposits were
considered potentially suitable as an alternative aquifer (Table 4-8). The Fractured Belt
Supergroup formations are probably not suitable because of lack of information on the
distribution of fractured zones and water quality. Some communities may have restrictions on
certain well drilling activities and/or groundwater usage (e.g., Osburn, which has a moratorium
on new well construction).

4.2.6  Summary of Community- and Site-Specific Drinking Water Considerations

The major community- and site-specific drinking water considerations are:

•  The possibility that the data coverage may be inadequate in some investigation
areas (e.g., Kingston) to support informed remedial action decision-making. The
actual number of residences that require remediation in such areas may change as
more information on frequency of MCL exceedances for COPCs becomes
available.

•  In areas where communities are outside service area boundaries of a municipal
water district, it is assumed that all residences obtain drinking water from private,
unregulated sources.

•  For the purposes of this memorandum, it is assumed that the number of residences
requiring remediation for each geographical area can be estimated by applying the
observed frequency of MCL exceedances in the available data set (Table 4-6) to
the assumed number of private, unregulated sources. The actual number of
residences that require remediation may change as more information on frequency
of MCL exceedances for lead, arsenic, and other chemicals becomes available.
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4.3  HOUSE DUST

Areas of investigation and communities were evaluated to determine the considerations and
assumptions that might be necessary to properly address remediation of house dust in these
areas. The primary community-specific characteristic that will effect the evaluation of
alternatives is the extent of contamination. The cost of implementing an alternative in a
community is largely determined by the extent of contamination and the RAO, which determines
the number of homes to be remediated.

The rationale for the assumptions outlined in this section was driven primarily by the house dust
data available for lead in each community and secondarily by the results of the non-lead risk
from yard soil ingestion. In the HHRA, seven metals were selected as COPCs in house dust:
antimony, arsenic, cadmium, iron, lead, manganese, and zinc. The HHRA evaluated non-lead
COPCs in house dust as part of the soil ingestion pathway, rather than the house dust pathway.
As a result, the HHRA did not specifically determine the potential hazards and risks of non-lead
chemicals for house dust exclusively. The lead concentration in house dust was included in the
quantitative process (e.g., lead house dust concentration was a variable in the IEUBK model
(TerraGraphics 2000e)) when determining potential risks to children exposed to lead
contamination in house dust in the Basin.

4.3.1  Dust Lead Standard

Because EPA has not defined a standard for lead in house dust, it was necessary to assume an
acceptable concentration to estimate the number of homes in the Basin needing remediation. The
RAO for house dust lead in the Basin does not contain a specific concentration; rather, it is
linked to an acceptable blood lead concentration. Modeling conducted in the HHRA evaluated
the relationship between concentrations of lead in house dust and yard soil and their impact on
blood lead. This modeling found that if yard soil is remediated to 2,000 mg/kg in yards where the
soil concentration is greater than 2,000 mg/kg, the average yard soil concentrations for the
communities would be much lower, sometimes around 400 mg/kg. Modeling indicated that
average house dust concentrations would be slightly higher, about 600 mg/kg in vacuum bags
and about 800 mg/kg in dust mats (TerraGraphics 2000e). This would suggest that achieving an
average community soil concentration of 400 mg/kg (and achieving the blood lead RAO) would
correspond to an average community house dust concentration of about 800 mg/kg. Therefore,
800 mg/kg might be considered an appropriate house dust RAO. However, definitive house dust
ARARs and RAOs have not been established. Data presented in the Draft HHRA regarding the
nature and extent of contamination are presented in 500 mg/kg intervals, making it impractical
with the existing data to use 800 mg/kg as a house dust RAO. Therefore, in the absence of a
concentration-related RAO, and for the purposes of estimating cost for Alternative D5 (Multiple
Remedies), it was assumed in this technical memorandum that homes with house dust
concentrations of 500 mg/kg or greater would be considered for remedial action.
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To date, EPA has not defined a dust lead ARAR. However, in 1992 a RAO for house dust was
adopted in the Record of Decision (ROD) for the non-populated areas of the Bunker Hill 21-
square-mile area. This RAO states that each community within the site should achieve a
geometric mean house dust lead concentration of 500 mg/kg or lower, with no individual home
exceeding 1,000 mg/kg. This decision was derived from a 1990 pilot cleaning study in which
several homes at the site received comprehensive interior cleaning (CH2M HILL 1991). The
Draft Final 1999 Five Year Review Report for Bunker Hill (Five Year Review; TerraGraphics
2000b) reviewed the appropriateness of this RAO to determine whether it should be revised to
incorporate additional information available since the ROD was developed. The Five Year
Review found no reason to modify this RAO, which was established based on lead
concentrations measured in vacuum bags.

The existing RAO for house dust includes a requirement for blood lead concentrations in
children. It is recognized that success of a particular remedy (and achievement of the RAO)
would be measured by its ability to reduce house dust lead concentrations, which would be
expected to reduce blood lead concentrations to acceptable levels, assuming other contaminated
media were also remediated.

4.3.2  Sources of Lead

The primary contributors to lead in house dust have been attributed to exterior soil and dust and
interior and exterior paint. Soil and street dust accumulate in residences through airborne routes
or tracking of exterior soils. Interior lead-based paint has been found to contribute to house dust
concentrations through chalking and chipping of the paint. Previous studies have attempted to
quantify the relative contribution of the interior and exterior sources to residential lead dust
concentrations. Adgate et al. (1998), using a chemical mass balance method, estimated that
approximately two thirds of the lead mass in house dust resulted from exterior soil and street
dust. Lead-based paint largely accounted for the other third. Hunt et al. (1992), using a scanning
electron microscope, suggested that paint, street dust, and garden soils are the major sources of
lead in house dust. Other research identified in the Five Year Review Report of the Bunker Hill
site (TerraGraphics 2000b), indicated that interior lead-based paint is a major contributor to lead
concentrations in house dust.

As discussed above, the remediation of interior and exterior lead-based paint is not directly
addressed in this memorandum, with the exception of the initial pressure washing/cleaning of the
exterior of affected structures (See Section 4.1.2.6). However, it is understood that further paint
abatement, including sealing of interior and exterior surfaces, should be conducted in the Basin
to protect human health. Interior lead-based paint abatement should be conducted prior to
implementing of any of the remedial action alternatives considered in this report.
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4.3.3  Trends in Residential Dust Levels

Dust samples have been collected from home vacuum bags at the Bunker Hill site since 1974.
The collection of this data has been largely uncontrolled and user biased, however, the data has
been useful in monitoring exposures and identifying overall trends. Between 1974 and 1975, the
geometric mean levels of lead in house dust in the Smelterville, Kellogg, Wardner, and Page
areas decreased markedly from 10,000 mg/kg to 4,000 mg/kg. This was attributed primarily to
air pollution control initiatives at the smelter. By 1983, house dust lead concentrations were
about 3,000 mg/kg (geometric mean) and appeared to depend most on soil sources. Following
the expedited soil removals from public areas such as parks, playgrounds, and roadsides, and the
fugitive dust control efforts conducted between 1985 and 1987, the geometric mean house dust
lead levels decreased by about 40 to 60 percent to 1,500 and 1,200 mg/kg, in Kellogg and
Smelterville, respectively. The measured house dust lead levels have continued to drop since
1970, and by 1990 the geometric lead concentrations were reported to be 500 mg/kg in Kellogg
and 600 mg/kg in Smelterville.

Based on the available data, regression modeling was conducted as part of the Five Year Review
report of the Bunker Hill site (TerraGraphics 2000b). The results of this modeling indicated that,
even if yard soils are reduced to less than the national background default value of 200 kg/mg,
the mean house dust lead level will remain above 400 mg/kg. This study suggested that the
residual lead dust concentrations are typically related to paint and other consumer products.

4.3.4  Number of Residences

Based on the available dust mat data and for purposes of simplification, it was assumed for each
investigation area that residences with a house dust lead concentration greater than 500 mg/kg
would be considered for remediation by either Alternative D2 (Vacuum Loan), or D3 (Interior
Cleaning). For the purposes of estimating cost for Alternative D3 (Interior Cleaning) it was
assumed that homes with house dust concentrations greater than 1,500 mg/kg would require
extensive cleaning. The numbers of residences assumed for interior house dust remediation are
summarized in Table 4-9 for each alternative and each investigation area.

 4.4  FISH CONSUMPTION

This section discusses community- and site-specific considerations and assumptions related to
alternatives for reducing or eliminating human health risks from exposure to COPCs in fish. The
following COPCs in fish may pose potentially unacceptable risks to human health:

•  Cadmium
•  Lead
•  Mercury
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Present information does not indicate that fish from the lateral lakes, Coeur d’Alene Lake or the
Coeur d’Alene River are carrying unacceptably elevated levels of metals in their organs or flesh.
Data does indicate that these three COPCs are found in some fish at levels that merit continued
monitoring. However, statistically significant useful fish/metals data is available only from three
of the lateral lakes, and not all game fish or food fish species were sampled in these lakes. The
other lakes and rivers have little or no fish/flesh metals data available for human health risk
determination.

It is unlikely that vacationing or out-of-area fisherman that catch and consume fish from these
waters a few days each year are subject to any significant health hazards from these trace metals.
However, as noted in the recent ATSDR consultation, local Basin families who may be exposed
on a daily basis to lead from soil, house dust, or drinking water could possibly be at increased
risk by the incremental addition of lead from consuming quantities of locally caught fish on a
regular basis. Of particular concern are children and pregnant women.

A significant human health risk is evident from these fish for any individual who practices
subsistence level fishing, particularly if these individuals consume whole fish or process fish in a
manner (such as canning) that may make metals from organs more available to human
consumption. There are indications that a small number of local, non-tribal fisherman, regularly
catch and remove relatively large numbers of fish from the lower river waters. Accurate numbers
of such heavy fish consumers or details about their fish preparation customs are not available.

Consumption of whole fish was a common traditional practice by Coeur d’Alene and Spokane
Tribal members before the mining era. Currently this practice is rarely (if ever) followed because
of concern for metals pollution in the waters and fish, and changes in social and cultural customs.
However, tribal leaders indicate that such traditional fish consumption practices will likely be
resumed by some tribal members whenever the waters, ecosystem, and fishery are found to be
clean of metals pollution.
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Table 4-1
Site-Specific Considerations and Assumptions for Lower Basin Recreational Areas - Soil Alternatives

Lower Basin Recreational Area Current Use/Condition Potential Modifications/Improvements to Mitigate Soil Risk
Springston Beach Site (West 
Campsite)

Ad hoc day-use and overnight camping area. Adjacent to existing UPRR line (future 
Rails to Trails trail). Current access from the river by boat only. Future access and use 
will be increased by Rails to Trails. Vertical river banks eroding into river. 

Stabilize river bank areas that provide access to land. Consider limited 
soil removal/replacement/barriers at ground surface depending on 
feasibility of haul routes to and from the area. Add picnic tables to 
reduce exposure to surface soils. 

Springston Beach Site (East 
Campsite)

Same as Springston Campsite West, located ~ 1000 feet upstream. Same as Springston Campsite West, add access restrictions to defined 
recreation area.

Thompson Lake Located on U.S. Forest Service property; day-use only. Access by existing road and by 
boat; no formal boat ramp. 

Consider limited soil removal/replacement, add picnic tables and 
parking area (asphalt or rock) to support day-use for about 6 groups of 
recreational users.

Medimont (Medimont Hill 
Camping Area, West Beach, and 
Boat Ramp)

Established recreational area on U.S Forest Service property; currently day-use only. 
Access by existing road and by existing boat ramp. Increased access likely due to Rails 
to Trails.

Develop area into overnight camping site. Consider limited soil 
removal/replacement, improved parking areas (asphalt or rock), add 
picnic tables, plantings and riprap erosion protection as necessary for 
river banks.

Rainy Hill Picnic and Fishing 
Areas

Established recreational area on U.S Forest Service property; day-use only. Access by 
existing road and by boat; no formal boat ramp. River banks have been riprapped to 
minimize erosion. Some gravel parking provided; 2 toilets. Increased access likely due to
Rails to Trails. 

Consider limited soil removal/replacement; add paved parking area; 
consider larger riprap in areas where existing riprap appears unstable. 
Add picnic tables for day use. Build boat ramp.

Highway 3 Bridge Area Located on U.S. Fish and Game property; day-use only. Access by existing road and by 
boat; no formal boat ramp. 

Consider limited soil removal/replacement; add paved parking area; 
provide riprap river bank stabilization. Add picnic tables for day use 
and pedestrian access to water.

Rose Lake Access Area (East of 
Rose Creek and West of Rose 
Lake)

Located on U.S. Fish and Game property; day-use only. Access by existing road and by 
boat; no formal boat ramp. 

Consider limited soil removal/replacement; add paved parking area; 
provide riprap river bank stabilization, construct boat ramp access. Add 
picnic tables for day use.

SEA\Table 4-1 LB Recreation.xls 1
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Table 4-2
Estimated Number of Residential Yards Needing Remediation

(Based on 500 and 1,000 ppm Lead PRG)

Community
Estimated Total

Residential Yardsa

Estimated Percentage of
Yards Needing
Remediationb

Estimated Number of
Yards Needing
Remediationc

PRGs -- 500 ppm 1,000 ppm 500 ppm 1,000 ppm
Mullan 548 56 33 307 181
Wallace 649 73 39 474 253
Burke/Ninemile
     Canyon Creek 173 72 45 125 78
     Ninemile Creek 72 72 45 52 32
Silverton 360 30 10 108 36
Osburn 847 39 12.4 330 105
Side Gulches 624 41 8 256 50
Kingston 1,006 19 13 191 131
Lower Basin 1,642 14 13 230 213

Total 5,921 35.0 18.2 2,073 1,079

a  Total number of yards estimated on the basis of the total yards for conceptual site model units reported in Table 3-18 of the
Draft Human Health Risk Assessment (see Appendix B). The total number of residential yards in CSM unit Burke/Ninemile
were prorated to Ninemile Creek and Canyon Creek on the basis of field reconnaissance by CH2M HILL (70.6 percent for
Canyon Creek; 29.4 percent for Ninemile Creek).

b  Percentage of yards needing remediation estimated on the basis of the percentage of yards exceeding 500 and 1,000 ppm lead in
Tables 6-11a – 6-11j of the Draft Human Health Risk Assessment.

c  Estimated by multiplying the estimated total number of yards by the estimated percentage of yards needing remediation.
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Table 4-3
Coeur d’Alene Basin Communities Flood Map Information

Percent of Residences in 500-Year and 100-Year Floodplains

Community Name

Percent of
Residences

out of
Floodplain

Percent of
Residences
in 500-Year
Floodplain

Percent of
Residences
in 100-Year
Floodplain Comments Source of Information

Mullan 45 35 20 HUD City Map No. 160115
0001B; 8/1/79a

Burke/Ninemile

Ninemile Creek Unknown Unknown 5
(Assumed)

Assumed percent per anecdotal
information

d

Canyon Creek Communities

Woodland Park 100 0 0 Not in floodplain HUD County Mapb No. 160114
0020; 9/5/79

Other Canyon Creek
Communities

Unknown Unknown 5
(Assumed)

Assumed percent per anecdotal
information

d

Wallace 65 0 35 Appears that 100-year and 500-
year floodplains are essentially
equivalent

FEMA City Mapc No. 160118
0001Cl; Shoshone County;
12/4/86

Silverton 30 40 30 Map difficult to interpret HUD County Mapb No. 160114
0018; 9/5/79

Osburn 10 80 10 HUD City Mapa No. 160116
0001B – 0002B; 9/5/79

Side Gulches

Big Creek 30 30 40 HUD County Mapb No. 160114
0015; 9/5/79

Other Side Gulches
Communities

Unknown Unknown 5
(Assumed)

Assumed percent per anecdotal
information

d

Kingston
Kingston 50 0 50 Appears that 100-year and 500-

year floodplains are equivalent
HUD County Mapb No. 160114
0010; 9/5/79

Pine Creek 0 25 75 Flood map difficult to interpret HUD County Mapb No. 160114
0012; 9/5/79

Other Kingston
Communities

Unknown Unknown 5
(Assumed)

Assumed percent per anecdotal
information

d

Lower Basin

Cataldo 0 0 100 Used adjacent flood map;
assumed all residences in 100-
year floodplain

HUD County Mapb No. 160144
0009; 9/5/79

Harrison 100 0 0 No residences shown in
floodplain

FEMA City Mapc No. 160080
0001B; Kootenai County; 8/3/84

Other Lower Basin
Communities

Unknown Unknown 50
(Assumed)

Assumed percent per anecdotal
information

d

NA – Not available
HUD – U.S. Department of Housing and Urban Development
FEMA – Federal Emergency Management Agency
a  HUD, Federal Insurance Administration, Flood Boundary and Floodway Map (for individual cities in Shoshone County, Idaho).
b  HUD, Federal Insurance Administration, Flood Boundary and Floodway Map (for unincorporated areas of Shoshone County, Idaho).
c  FEMA, Flood Insurance Rate Map, (for individual cities in Shoshone and Kootenai Counties, Idaho).
d  Hudson, William, personal communication, August 8, 2000.
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Table 4-4
Estimated Percent Cost Increase for Remediation of Yards

in Areas with Potential for Recontamination

Investigative Area

Estimated
Percent of

Remediated
Yards in

Floodplaina

Estimated
Percent

Average Cost
Increase for

Remediation of
Yards in

Floodplainb

Percent
Increase in

Total Cost for
Remediation of

Yards in
Floodplainc

Percent
Increase in

Total Cost for
Areas with

assumed Dirt
Roads/Poor
Drainaged

Total
Percent

Cost
Increasee

Mullan 20 50 10 0 10
Burke/Ninemile
     Canyon Creek 5 50 3 0 3
     Ninemile Creek 5 50 3 20 23
Wallace 35 50 18 0 18
Silverton 30 50 15 0 15
Osburn 10 50 5 0 5
Side Gulches 5 50 3 20 23
Kingston 50 50 25 0 25
Lower Basin 50 50 25 20 45

a  From Table 4-3, with the assumption that all yards in the 100-year floodplain require remediation.
b  An increased cost of 50 percent is assumed for continuing remediation of yards located in the floodplain.
c  Calculated by multiplying the estimated percentage of yards needing remediation that are located in the 100-year
 floodplain by the estimated percent cost increase.

d  An increased cost of 20 percent is assumed for continuing remediation of yards located areas with dirt roads and
 poor surface water drainage.

e  Calculated by adding the percent increase in total costs for remediation of yards in the floodplain to the percent
 increase in costs for remediation of yards in areas with dirt roads and poor surface water drainage.



HUMAN HEALTH ALTERNATIVES TECH MEMO, COEUR D’ALENE BASIN, IDAHO
PUBLIC COMMENT DRAFT

Number of 
Residencesa

Assumed 
Number of  

Private, 
Unregulated 

Sourcesb

Estimated 
Frequency 

of MCL 
Exeedencesc

Estimated 
Number of 
Residences 

to 
Remediated Nearest Water District

Inside/Outside Nearest 
Water District

Assumed 
Maximum 
Distance to 

Utility Tie-ine 

(miles)

Availability of 
Suitable 

Alternative 
Aquifer

Assumed 
Number of 

Wells to 
Abandonf

Upper Basin
Mullan 553 20 3% 1 East Shoshone County Water District Inside 100 feet Low-none 1
Burke/Ninemile 265

Ninemile Creek Communities NE
McCarthy NE 60 3% 2 East Shoshone County Water District Outside 1 Low-none 2
Day Rock NE 3 3% 0 East Shoshone County Water District Outside 0.5 Low-none 0
Black Cloud NE 25 3% 1 East Shoshone County Water District Outside 0.9 Low-none 1
Zanettiville NE 10 3% 0 East Shoshone County Water District Outside 1.5 Low-none 0

Canyon Creek Communities NE
Woodland Park NE 0 3% 0 East Shoshone County Water District Inside 100 feet Low-none 0
Gem NE 40 3% 1 East Shoshone County Water District Outside 2.25 Low-none 1
Frisco NE 5 3% 0 East Shoshone County Water District Outside 0.3 Low-none 0
Black Bear NE 10 3% 0 East Shoshone County Water District Outside 0.1 Low-none 0
Yellow Dog NE 5 3% 0 East Shoshone County Water District Outside 0.5 Low-none 0
Cornwall NE 0 3% 0 East Shoshone County Water District Inside 100 feet Low-none 0
Mace NE 0 3% 0 East Shoshone County Water District Inside 100 feet Low-none 0
Burke NE 0 3% 0 East Shoshone County Water District Inside 100 feet Low 0

Wallace 767 10 3% 0 East Shoshone County Water District Inside 100 feet Low-none 0
Silverton 376 20 3% 1 East Shoshone County Water District Inside 100 feet Low-none 1
Osburn 1026 40 3% 1 Central Shoshone County Water District Inside 100 feet noneg 1
Side Gulches 640

Nuckols Gulch NE 50 3% 2 Central Shoshone County Water District Outside 1 Low-none 2
Twomile Creek NE 50 3% 2 Central Shoshone County Water District Outside 2 Low-none 2
Sunny Slopes NE 10 3% 0 Central Shoshone County Water District Inside 100 feet Low-none 0
Terror Gulch NE 30 3% 1 Central Shoshone County Water District Outside 2 Low-none 1
Big Creek NE 0 3% 0 Central Shoshone County Water District Inside 100 feet Low-none 0
Moon Gulch NE 60 3% 2 Central Shoshone County Water District Outside 3 Low-none 2
Montgomery Gulch NE 0 3% 0 Central Shoshone County Water District Inside 100 feet Low-none 0

Kingston 1006 768 10% 77 Kingston Water District 238 connectionsh Nei Medium 77
Pine Creek (above BHSS to Bear Creek) 30 15 10% 2 Pinehurst Water District Inside 100 feet Low 2

Lower Basin 1642
Cataldo NE 400 10% 40 Cataldo Water District Assume partial service Nei Medium 40
Harrison NE 400 10% 40 Harrison Water District Assume partial service Nei High 40

Notes:
a  Based on site reconnaissance and Draft HHRA demographic data.
b  Assume 100 percent of residences outside water district service boundaries have private, unregulated sources.
c  See Table 4-6 for actual observed MCL exceedences.  Lower Basin value applied to Kingston area because of small Kingston data set.
d  See text for basis.
e  Areas within municipal water district service boundaries are assumed to be less than or equal to 100 feet from a utility tie-in. Values for Ninemile and Canyon Creek areas outside 
  water districts are incremental from nearest downgradient neighbor.

f  Assume 50 percent of private unregulated sources in rural areas are water wells, and 50 percent are springs. In-town numbers based on consultation with local water district.
g  Osburn has a moratorium on new well construction.
h  Based on IDEQ 1999 annual survey of public water systems, the Kingston Water District #1 serves 238 connections.
i  Too little is known about the small water systems in Kingston Water District and Lower Basin Water Districts to provide a meaningful estimate.
j  More information pending from EPA-initiated voluntary drinking water program.
NE = Not Estimated

Area of Investigation

Table 4-5
Site-Specific Considerations and Assumptions Related to Remedial Alternatives - Drinking Water

SEA\Table 4-5 Water Assumptions.xls 1
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Sampling by TerraGraphics

Area Number of 
Samples

Number of 
Exceedances

Number of 
Samples

Number of 
Exceedances

Number of 
Samples

Number of 
Exceedances

Number of 
Samples

Number of 
Exceedancesc

Percentage
Exceeding MCL

Mullan 9 0 41 0 3 0 12 0 0
Burke/Ninemile 24 1 9 0 13 0 37 1 3
Wallace 2 0 7 0 7 0 9 0 0
Silverton 7 1 13 0 1 0 8 1 13
Osburn 21 0 20 0 17 0 38 0 0
Side Gulches 52 3 6 0 8 0 60 4d 7d

Subtotal, Upper Basin 115 5 96 0 49 0 164 6 4
Kingston ND ND 16 0 1 0 1 0 0
Lower Basin/ 
Cataldo/Harrison/
Rocky Point 107 11 28 0 3 0 110 11 10
TOTAL 222 16 140 0 53 0 275 17 33

a  Lead MCL is 15 µg/L
b  First-draw vs. flushed-line samples not specified in 1996 Exposure Study (IDHW 1997).  Assume all are flushed -line samples.
c  Assume all 1996 Exposure Study data are from flushed-line samples (see note 'b' above).
d  Includes one sample that exceeded the June 2000 draft revised arsenic MCL (5mg/L).  Side Gulches is the only area where an arsenic
    MCL exceedance has been observed based on available data.
e  Data cannot be differentiated between public and private sources.

Notes:
ND - not differentiated

(All Private Sources)
FSPA#06,12,16

(Private/Public Unknown)e (Private Sources Only)

Table 4-6
Lead in Drinking Water - Exceedances of Lead MCL in Flushed-Line Samples by Investigation Areaa

Totals For Known
Private Sources

1996 Exposure Studyb 1999 Summer/Fall EPA Sampling

SEA\Table 4-6 Water Exceedances.xls 1
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Table 4-7
South Fork Coeur d’Alene River Basin Public Drinking Water Systems

PWSNO Name SYS Population Connections Comments
1280258 BLM Killarney Lake Public Access N 25 1 BLM Killarney Lake Well
1280041 Cave Bay Community System C 200 120 Deep wells
1280231 Cove Haven Water Association N 50 23 Deep wells. Abandoned surface water treatment plant
1280232 Crows Nest Water System N 30 21 Deep well
1280083 Harrison, City of C 250 169 Deep wells
1280106 Kootenai County Water District 1 C 454 180
1280161 Rose Lake Water Association C 240 109 1 backup spring, same elevation as CDA River.

1 well field & single well. Bedrock wells.
1280016 Black Lake Resort N 25 1 1 well
1280035 Canyon School District 391 P 95 1 Well
1280249 Hidden Creek Ranch N 60 9 Well
1280275 Junction Quick Stop N 25 1 Well
1280107 Kootenai High School District 274 P 350 1 Well
1280276 Rose Lake General Store N 25 3 Well
1400007 Blue Anchor Trailer Court N 120 60 Well
1400035 K and H Trailer Park C 45 23 Well
1400047 Sunny Acres C 25 40 Well
1400081 ASARCO Galena Unit P 170 2 Surface water?
1400012 Cataldo Water District C 600 232 Well
1400009 Central Shoshone County Water C 4052 2293 High-productivity Enaville Well is abandoned temporarily due to

corrosivity evaluation. Filtration plant on Big Creek.
1400016 East Shoshone County Water District B C 100 25 Burke, surface water
1400017 East Shoshone County Water District M C 821 394 Mullan surface water
1400019 East Shoshone County Water District C 2040 734 Wallace, surface water
1400024 Gene Day Park Shoshone County N 25 1 Well
1400028 Hecla Mining Company Lucky P 170 1 Surface water
1400030 Kingston Water District 1 C 800 238 Well(s?)
1400032 Leisure Acres Trailer Court C 180 68 Well
1400066 Page Water and Sewer District C 120 46 Page supposed to be connected to Enaville well. If not, then its SW.
1400041 Pinehurst Water District C 2000 800 Wells
1400036 Silver Mountain Resort N 500 1 Surface water?
1400049 Sunny Slopes Subdivision C 150 76 1 well & buy water from Pinehurst
1400050 Sunshine Precious Metals, Inc. P 320 12 Surface water

Notes:
C – Community public water system N – Non-community transient public water system
P – Non-transient, non-community public water system
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Table 4-8
Screening of Suitable Alternative Aquifers for Potential Drinking Water Source

Candidate Aquifer Yield Uncontaminated
Adequately

Deep Below Aquitard Minimal Mineralization Result
Valley – Upper Unit S U U U S Unsuitable
Valley – Lower Unit S U U S S Unsuitable
Older Gravel – Channel Deposits S S S S S Potentially suitable
Fractured Belt formations S S P S P Probably unsuitablea

a Belt formations probably unsuitable due to lack of information.
Notes:  S = suitable, P = potentially unsuitable, U = unsuitable

Table 4-9
Community-Specific Considerations for House Dust

Area of Investigation

Consideration
Lower
Basin Kingston

Side
Gulches Ninemile Mullan Osburn Silverton Wallace

Number of housing units per area 1999a 1642 1006 640 265 553 1026 376 767

Number of Vacuum Bag samplesb 31 30 26 35 32 84 26 35

Number of Housing Units Needing Remediation

For Alternative D2: >500 mg/kg 575 503 442 183 520 616 233 683

For Alternative D3: >1,500 mg/kg 94 29 122 81 131 19 43 109
a  Values from Table 3-18 of the HHRA and developed from 1990 Census and 1999 Sewer District Data. Lower Basin data not available for 1999 so value shown is solely
from 1990 Census data.
b  Assumed to represent entire area of investigation.
c  Values from Tables 6-11a-h of the HHRA.
d  For cost purposes, it was assumed that 5% of all homes with concentrations greater than 1,500 mg/kg would require relocation.

Alternative D1 = No Action
Alternative D2 = Information and Intervention, Vacuum Loan/Dust Mats
Alternative D3 = D2 + Extensive Cleaning
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Approximate service area, East Shoshone County Water District
Approximate service area, Central Shoshone County Water District
Approximate service area, Pinehurst Water District

NOTE:  Boundaries of Lower Basin Water Districts were not available.
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CHAPTER 5
DETAILED EVALUATION OF ALTERNATIVES

5.1  INTRODUCTION TO EVALUATION CRITERIA

The next step of the feasibility process involved a detailed evaluation of each alternative to
determine whether all alternatives satisfy statutory and regulatory criteria. Each alternative was
analyzed with regard to the following seven criteria prescribed by EPA guidance (1988):

•  Overall protection of human health and the environment
•  Compliance with applicable or relevant and appropriate requirements (ARARs)
•  Long-term effectiveness
•  Reduction of toxicity, mobility, volume, persistence, and propensity to

bioaccumulate
•  Short-term effectiveness
•  Implementability, reliability, and constructibility
•  Cost

Two additional criteria that will be considered after the public comment period is complete are
state agency acceptance and community acceptance. The definition and purpose of each of these
criteria is summarized in the following sections.

5.1.1  Overall Protection of Human Health and the Environment

This criterion represents a statutory requirement that is applicable to each alternative and will be
addressed in the Record of Decision. Superfund regulations require selection of a remedial action
that is protective of human health and the environment. Each alternative must provide an
adequate measure of protection and address concerns regarding long- and short-term
effectiveness and compliance with ARARs.

5.1.2  Compliance with ARARs

A second statutory requirement under Superfund is compliance with federal and state ARARs or
the appropriate invocation of a waiver for ARARs. Section 2.1 and Appendix C summarize the
ARARs identified by stakeholders for the Basin. The detailed evaluation of each alternative
focused on the medium-specific ARARs directly related to the alternative, as well as any
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appropriate general ARARs, and identified whether implementation of the alternative is expected
to comply with these ARARs.

5.1.3  Long-Term Effectiveness and Permanence

Superfund requires selecting a remedial action that provides a permanent solution to the
maximum extent practicable. It also requires consideration of the long-term effectiveness of a
proposed solution prior to selecting a remedy. This detailed evaluation considered the long-term
effectiveness and permanence of each alternative in protecting public health and the
environment. The adequacy and reliability of each alternative in addressing treated and untreated
wastes were considered, as well as the magnitude of residual human health risks that might
remain after a remedy has been implemented.

5.1.4  Reduction of Toxicity, Mobility, or Volume

Preference is generally given to remedial actions that, through treatment, permanently and
significantly reduce the volume, toxicity, or mobility of hazardous substances. The persistence of
each hazardous substance and its potential to bioaccumulate must also be considered during
remedy selection, and was considered in this evaluation.

5.1.5  Short-Term Effectiveness

Short-term effectiveness was also considered during the detailed evaluation of each alternative,
specifically, the potential for short-term adverse human health effects that might occur during
and after implementation of each alternative.

5.1.6  Implementability

EPA guidance recommends an evaluation of each alternative’s implementability, reliability, and
constructibility from a technical or engineering perspective. A remedy cannot successfully
protect human health and the environment if it is not technically possible to fully implement it.
Therefore, for each alternative, the feasibility of implementing an alternative by constructing or
applying technologies was considered.

The reliability of each technology in a proposed alternative was also considered. It would not be
cost-effective or pertinent to rely on a technology that does not have demonstrated effectiveness.
Therefore, the likelihood that a technology will be a successful remedy was also considered.

When evaluating implementability, the ability to monitor the effectiveness of the remedy was
also evaluated. If a reliable sampling or monitoring method is not available to confirm or assess
the success of the method, then the technology was not considered implementable.
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Similarly, the relative ease of implementing additional remedial actions was also considered for
each alternative. Alternatives that can easily be combined or amended allow for contingency
plans in the event that a technology does not perform as expected. It may also be cost-effective to
implement one remedy at all sites and then implement a second remedy at those sites in which
the first remedy was not successful.

The potential for coordination with other agencies was also considered. Several agencies have
specific experience and resources that can be used to implement a remedy, and specific permits
or other certifications might be necessary that require cooperation with other agencies.

Finally, the implementability assessment evaluated the availability of specific technologies, the
appropriate expertise, and the materials and resources required to execute the remedy.

5.1.7  Cost

In addition to the previous six criteria, Superfund requires that cost-effectiveness must be
considered in remedy selection. EPA guidance (1996) recommends that cost be developed with
an accuracy of plus 50 percent to minus 30 percent. Cost estimates developed for this detailed
analysis include both capital and annual operation and maintenance costs. Capital costs include
both direct and indirect costs including construction, non-construction, and overhead. Appendix
F provides a brief overview of the approach used to estimate costs.

5.1.8  State Acceptance

State acceptance will be incorporated into later drafts of this document or into a separate
responsiveness summary or similar document, following the public comment period.

5.1.9  Community Acceptance

Community acceptance will be assessed during a public comment period and subsequently
incorporated into later drafts of this document or into a separate responsiveness summary or
similar document.

5.2  DETAILED EVALUATION OF SOIL ALTERNATIVES

Chapter 3 identified alternatives that are appropriate for remediation of soil in residential yards
and recreational areas. Alternatives identified for remediation of recreational areas include:

•  Alternative S1—No Action
•  Alternative S2—Information and Intervention
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•  Alternative S3—Information and Intervention and Access Modifications
•  Alternative S4—Information and Intervention and Partial Removal with Barriers

Alternatives identified for remediation of soil in residential yards include:

•  Alternative S1—No Action
•  Alternative S2—Information and Intervention
•  Alternative S4—Information and Intervention and Partial Removal with Barriers
•  Alternative S5—Information and Intervention and Complete Removal

Alternatives identified for other areas (street rights-of-way, common areas, and commercial and
undeveloped properties) include:

•  Alternative S1—No Action
•  Alternative S2—Information and Intervention
•  Alternative S3—Information and Intervention and Access Modifications
•  Alternative S4—Information and Intervention and Partial Removal with Barriers
•  Alternative S5—Information and Intervention and Complete Removal

Figure 3-1 is a general decision flow diagram intended to provide some direction in selecting soil
and house dust remedies for individual properties. The following sections describe the soil
alternatives for remediation of recreational, residential, and other areas. Each of these three
categories is described in its own section below, and the alternatives are evaluated using the EPA
guidance criteria (USEPA, 1996).

5.2.1  Description and Evaluation of Soil Alternatives for Recreational Areas

5.2.1.1 Description of Soil Alternatives for Recreational Areas

Alternative S1—No Action. This alternative would leave all contaminated soil in recreational
areas and would provide no information, education, or counseling for exposed users of the areas.

Alternative S2—Information and Intervention. This alternative would include the educational
aspects of the Lead Health Intervention Program such as pamphlet distribution, press releases,
public meetings, and publicly posted notices and advisory signs at recreational areas to inform
users of the potential risks and to describe actions that should be taken to reduce risk of
exposure. This alternative would include regular visits to the recreational areas by
representatives of the Panhandle Health District, Coeur d’Alene Tribe, Parks and Recreation, or
similar agency during periods of high use (summer months and weekends). The oversight
representatives would inform users of the potential risks and make recommendations for safe use
of the areas. Maintenance and monitoring activities would include replacing and repairing
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signage as needed and periodic testing of soil to evaluate contaminant concentration trends (i.e.,
the possibility of recontamination).

Alternative S3—Information and Intervention and Access Modifications. Alternative S3
would include Alternative S2 (Information and Intervention) and access modifications. Access
modifications could include installing barriers (fencing, boulders, logs, etc.) to limit and/or
control access to specific recreational areas. Ongoing maintenance and repair of the access
barriers would be necessary throughout the life of the barriers.

Alternative S4 – Information and Intervention, Access Modifications, and Partial Removal
and Barriers. Alternative S4 would include Alternative S3 (Access Modifications) and partial
removal and barriers. Access modifications would be limited to installing fences and natural
barriers (logs and boulders) to limit expansion of the recreational areas. Barriers would include
paved parking areas and paved boat ramps. In addition, this alternative would include picnic
tables to reduce direct exposure to contaminated soil. Where necessary to protect the remedial
actions, this alternative would also include erosion protection (riprap) along river banks. Some
removal of contaminated soil would be conducted as necessary for construction of site
improvements or to remove highly contaminated soil. Remedial actions under this alternative
would vary depending on specific needs at the various recreational areas as described in
Table 4-1.

The various components of Alternative S4 have been established to provide a baseline for the
comparative analysis of alternatives for recreational area soil cleanup. Under actual field
conditions during cleanup actions, any of the retained remedial technologies and process options
of Table 3-1 could be applied to this alternative on a case-by-case basis.

5.2.1.2 Evaluation of Soil Alternatives for Recreational Areas

Overall Protection of Human Health and the Environment. Alternative S1 (No Action)
would not reduce exposure to contaminated soil and would not protect human health.

Alternative S2 (Information and Intervention) should reduce exposure and protect human health
by providing ongoing information about the risks of exposure at the recreational areas and by
educating users about actions that should be taken to reduce the risk of exposure. However, the
effectiveness of this alternative is judged to be minimal.

Alternative S3 (Access Modifications) should reduce exposure and protect human health by
providing the information and education program of Alternative S2 and by preventing access to
soil in recreational areas, which would limit exposure risks to site trespassers.

Alternative S4 (Partial Removal and Barriers) would reduce exposure and protect human health
by providing the information and intervention program of Alternative S2 (Information and
Intervention), some of the access restrictions of Alternative S3 (Access Modifications), and site
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improvements such as paved parking areas and boat ramps and picnic tables. The site
improvements would provide some additional reduction in exposure while allowing continued
use of the recreational areas. Alternative S4 would further reduce exposure by removing some
contaminated soil for construction of site improvements and by removing highly-contaminated
soil.

Compliance with ARARs

Chemical-Specific ARARs. There are no chemical-specific ARARs for exposure to con-
taminated soil in recreational areas. However, there are factors to be considered (TBCs) for
residential soil that should be evaluated for exposure to contaminated soil in recreational areas
(See Table C-1 in Appendix C). TBCs for residential soil recommend a 400 ppm screening level
for lead. TBCs for blood lead levels in children recommend a blood lead level at or below
10 µg/dL.

Alternative S1 (No Action) would not result in lead concentrations in soil in recreational areas
below 400 ppm and would not result in reduced blood lead levels.

Alternative S2 (Information and Intervention) would not result in lead concentrations in soil in
recreational areas below 400 ppm; however, the reduced blood lead level could be achieved if
users of recreational areas become educated about the exposure risks and take recommended
actions to reduce exposure.

Alternative S3 (Access Modifications) would not lower lead concentrations in soil in recreational
areas below 400 ppm; however, the reduced blood lead level could be achieved, because the
information and intervention program of Alternative S2 and limiting exposure to site trespassers
would reduce exposure to lead in contaminated soil.

Alternative S4 (Partial Removal and Barriers) would reduce lead concentrations in soil in some
portions of recreational areas below 400 ppm because some contaminated soil would be removed
for construction of site improvements and some localized highly contaminated soil would be
removed. The blood lead level could be achieved if site improvements and the information and
intervention program of Alternative S2 result in reduced exposure to contaminated soil.

There are no general chemical-specific ARARs for the Basin that apply to soil.

Location-Specific ARARs. There are no location-specific ARARs for the Basin that apply
specifically to soil. There are several general ARARs that apply to the Basin. These include
ARARs for Native American sites, historic preservation, and archaeological sites. Because
Alternatives S1 (No Action), S2 (Information and Intervention), and S3 (Access Modifications)
do not involve any major disturbance of land or buildings, these alternatives should be in
compliance with these general ARARs. Because Alternative S4 (Partial Removal and Barriers)
would include partial removal of contaminated soil, the recreational areas would need to be
evaluated on a case-by-case basis to determine if they are Native American or archeological
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sites. Archeological expertise would be needed to evaluate the significance of such sites and to
manage artifacts that could be encountered during excavation. Historic preservation requirements
would need to be considered if Alternative S4 includes modifications to existing structures.

There are some general location-specific ARARs for locating and operating repositories for
contaminated soil. Because Alternatives S1, S2, and S3 would not involve removal and disposal
of any contaminated soil, the alternatives should comply with these general ARARs. Alternative
S4 will include partial removal of contaminated soil from some of the recreational areas.
Contaminated soil generated by partial removal would be disposed in contaminated soil
repositories specifically designed for the Basin project (see Appendix G). These repositories
would need to be located and operated in conformance with the relevant and appropriate portions
of the federal and State of Idaho solid waste regulations and the federal Surface Mining and
Reclamation Act. It is possible that some removed soil could have very high contaminant
concentrations. If such soil is encountered during remediation, it would be disposed in a more
secure regional repository that meets requirements for disposal of highly-contaminated mining
wastes.

A general ARAR for protection of floodplains applies to the Basin. Although most of the
recreational areas will be located in the floodplain, Alternatives S1 and S2 would not involve any
significant floodplain development and would not result in adverse impacts to the floodplain.
Because Alternatives S1 and S2 do not require significant floodplain development, these
alternatives should be in compliance with this general ARAR.

Alternatives S3 and S4 would include installation of fencing and other access restrictions. These
construction elements should not impact floodplains and are expected to be in general
compliance with the floodplain protection ARAR.

Action-Specific ARARs. There are several action-specific ARARs that apply specifically to soil.
Each of these ARARs is related to the excavation, transport, storage, or disposal of contaminated
soil. Because Alternatives S1, S2, and S3 do not require these activities for implementation, the
alternatives should be in compliance with these ARARs.

Alternative S4 (Partial Removal and Barriers) would generate contaminated soil from some of
the recreational areas. As discussed above for location-specific ARARs, soil by partial removal
would be managed in accordance with the relevant and appropriate portions of solid waste and
surface mining ARARs and disposed in the repositories discussed in Appendix G. If some of this
soil is highly contaminated, it would be disposed into more secure repositories.

The Idaho Mine Tailings Impoundment Structure Rules might be considered an ARAR for
repositories that are located on existing tailings impoundments. Alternatives S1, S2, and S3
would not generate soil that would require disposal in repositories. Alternative S4 would
generate contaminated soil that would require disposal in repositories. For Alternative S4, the
substantive design and construction requirements of this ARAR would need to be followed as
part of the design, operation, and closure of the repositories.
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The Federal Clean Air Act and the Idaho Air Pollution Control Rules provide guidance and
specific requirements for control of fugitive emissions (dust). Alternatives S1, S2, and S3 would
not involve any activities that would generate fugitive dust. Alternative S4 could release fugitive
dust while contaminated soil is excavated, hauled, and disposed. Water or chemical dust
suppressants would need to be used during soil excavation and disposal, and trucks would need
to be covered to prevent releases of fugitive dust during transport of contaminated soil.

Activities related to the Discharge of Dredged Material are not expected to occur for Alternatives
S1, S2, S3, or S4.

There are several general action-specific ARARs that apply to the Basin. Most of these ARARs
are related to management of waste materials and contaminated soil. Alternatives S1, S2, and S3
would not generate any waste materials or contaminated soil. Alternative S4 would generate
contaminated soil from the partial removal of contaminated soil from recreational areas. As
discussed above for Location-Specific ARARs, the majority of soil generated is expected to be
managed in accordance with the relevant and appropriate portions solid waste and surface
mining ARARs and disposed in the repositories discussed in Appendix G. If recreational area
remediation generates soil that is highly contaminated, it would be disposed in more secure
repositories.

The Idaho Property Condition Disclosure Act is a general ARAR that requires sellers of real
property to disclose the known presence of hazardous materials or substances. Alternative S1
(No Action) would not provide any information regarding the presence of hazardous materials or
substances and would not comply with this ARAR. Because Alternatives S2, S3, and S4 would
be educating recreational area users regarding the presence of hazardous substances, the same
information is expected to be available and disclosed to potential recreational property buyers.
Therefore, Alternatives S2, S3, and S4 should be in compliance with this ARAR.

Idaho Statute 9-340C(6) is a general ARAR that exempts from public disclosure records of
individuals who apply for participation in an environmental or public health study. Alternatives
S1, S2, S3, and S4 do not include the implementation of public health study for the recreational
areas, therefore the alternatives should be in compliance with this ARAR.

The HUD Title X Federal Residential Lead-Based Paint Hazard Reduction Act of 1992 is a
general action-specific ARAR that requires sellers of residential housing constructed prior to
1978 to disclose the presence of any known lead-based paint and/or lead-based paint hazards.
Because the sale of residential housing will not be included as part of Alternatives S1, S2, S3, or
S4, the alternatives should be in compliance with this ARAR.

Long-Term Effectiveness. Alternative S1 (No Action) would not reduce exposure to
contaminated soil and would not be effective.

Because there would probably be new users of recreational areas each year, it would be
necessary to continue the public education activities of Alternative S2 (Information and
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Intervention) on an annual basis for the duration of the cleanup period and beyond to maintain
long-term effectiveness. For the purposes of this memorandum, the information and intervention
program is assumed over 15 years. These educational activities are discussed in the description
of Alternative S2. Maintaining an annual public education program would keep new users of the
recreational areas informed, reduce the exposure risks, and maintain the long-term effectiveness
of Alternative S2.

To maintain the long-term effectiveness of Alternative S3 (Access Modifications), it would be
necessary to maintain the program described for Alternative S2 and to maintain fencing and
other barriers on an annual basis for the duration of the cleanup period (30 years) or until
environmental cleanup of upstream sources of contamination is complete. Maintenance of the
fencing and barriers will reduce exposure risks by preventing access by potential users of the
recreational area and by reducing instances of site trespass. However, because the Lower Basin
recreational areas can be accessed by water at many points upstream or downstream of a fenced
area, recreational users would be able to eventually gain entry to a desired site.

Because of the potential for recontamination, a regular maintenance program would be necessary
to maintain the long-term effectiveness of Alternative S4 (Partial Removal and Barriers). Access
restrictions would need to be maintained as described above for Alternative S3. Flooding could
deposit contaminated sediment on paved parking areas and boat ramps and could erode riverbank
protection. Paved areas would need to be cleaned and riverbank protection would need to be
inspected and repaired as necessary on an annual basis to maintain protectiveness.

Reduction of Toxicity, Mobility, or Volume. Alternative S1 (No Action) would not reduce the
toxicity, mobility, or volume of contaminated soil at the recreational areas.

Alternative S2 (Information and Intervention) would not reduce the toxicity or volume of
contaminated soil at the recreational areas. The toxicity or volume of this soil would vary
according to the type and quantity of soil added to or removed from the areas by sediment
deposition and soil erosion. The public education efforts of Alternative S2 would minimally
reduce the mobility of the contaminated soil by reducing recreational users’ contact with soil.

Alternative S3 (Access Modifications) would not reduce the toxicity or volume of contaminated
soil at the recreational areas. The toxicity or volume of this soil would vary as described for
Alternative S2. Mobility would be reduced as described for Alternative S2, and the access
modifications of Alternative S3 would reduce the mobility of the contaminated soil by
preventing contact and by reducing instances of site trespass.

Alternative S4 (Partial Removal and Barriers) would reduce the toxicity and volume of some of
the contaminated soil in the recreational areas by partially removing soil. A regular maintenance
program would be needed to prevent deposition of contaminated sediment from increasing soil
toxicity and volume. Mobility would be reduced as described above for Alternatives S2 and S3
and by the installation of paved parking areas and boat ramps.
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Short-Term Effectiveness. Alternative S1 (No Action) would not reduce exposure to
contaminated soil and would not be effective.

Alternative S2 (Information and Intervention) would become effective shortly after the public
education program begins. Users of the recreational areas may begin to modify their behavior
and reduce exposure risks as soon as they become informed about the potential risks of exposure
to soil in the recreational areas. Alternative S2 would not significantly disturb soil in the
recreational areas and would not increase the potential for short-term adverse human health
effects.

Alternative S3 (Access Modification) would become effective shortly after the information and
intervention program described for Alternative S2 is implemented and fencing and gates are
constructed. Potential users of the recreational areas would begin to apply the information from
the information and intervention program and would begin to use alternative recreational areas
with less potential for exposure to contamination. The number of site trespassers would decrease
after access modifications are in place. Alternative S3 would not significantly disturb soil in
recreational areas and would not increase the potential for short-term adverse human health
effects.

Alternative S4 (Partial Removal and Barriers) would become effective shortly after information
and intervention and access modifications are implemented and site improvements are complete.
Implementation of Alternative S4 could increase the potential for short-term adverse human
health effects from releases of fugitive dust from soil excavation and disposal. Adverse health
effects would be minimized by using dust suppression methods during soil excavation and
disposal and by using tarps on trucks to minimize dust releases during hauling.

Implementability. Alternative S1 (No Action) would not require any actions and therefore, is
already in place and implemented.

The implementability of Alternative S2 (Information and Intervention) has been demonstrated by
similar information and intervention programs that are administered by the Panhandle Health
District at the Bunker Hill 21-square-mile area (e.g., the Institutional Controls Program).
Implementation of a program for the recreational areas in the Basin would likely require the
Panhandle Health District (or other similar agency) to hire staff to prepare and distribute
informational materials, attend public meetings, and visit recreational areas during the summer
season. Acquiring additional staff could take some time depending on the availability of
qualified staff and the length of time needed by the Health District to fund the positions and hire
these staff.

Alternative S3 (Access Modifications) would have the same implementability requirements as
Alternative S2 and could require easements or rights-of-way to be acquired for installation of
fencing and gates. Arrangements would need to be made to allow access to the recreational areas
for agencies and for maintenance. Ongoing maintenance of fencing and gates could require
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hiring a contractor to provide regular maintenance and on-call services for repair and removing
flood debris as needed.

Alternative S4 would have the same requirements for implementation as Alternatives S2 and S3,
with the additional need to hire a contractor to construct site improvements and riverbank
protection. This could take more time than Alternatives S2 and S3, depending on the availability
of qualified contractors.

Cost. There would be no cost for Alternative S1 (No Action). The total estimated cost for
Alternative S2 would be $243,000, and the total estimated cost for Alternative S3 would be
$692,000. The total estimated cost for Alternative S4 would be $2,018,000 and is based on the
site improvements described in Table 4-1. Detailed information on the cost of Alternatives S2,
S3, and S4 are provided in Appendix F, and a summary of these costs is provided in Table 5-1.

State Acceptance. To be completed after review by state officials.

Community Acceptance. To be completed after the public comment period is complete.

5.2.2  Description and Evaluation of Soil Alternatives for Remediation of Residential Yards

5.2.2.1 Description of Soil Alternatives for Remediation of Residential Yards

Alternative S1—No Action. This alternative would remove no contaminated soil from
residential yards in the Basin, provide no information, education, or counseling for residents with
contaminated yards, and provide no monitoring of blood lead levels to evaluate the impacts of
continued exposure.

Alternative S2—Information and Intervention. Information and intervention for residential
yards would include the Panhandle Health District’s Lead Health Intervention Program that has
been implemented in the Basin since 1996 and the Institutional Controls Program. The Lead
Health Intervention  components include:

•  Monitoring soil lead and blood lead concentrations through sampling, laboratory
analysis, statistical analysis, and record keeping

•  Public Health counseling and nursing in homes, day cares, and schools to educate
and assist residents, teachers, and children about preventing exposure and
modifying behavior

•  Distributing educational materials regarding potential exposure, risky behaviors,
available assistance, and appropriate contact agencies and individuals

•  Administering a Physician Awareness Program to alert local doctors about the
signs of exposure to contamination, contact information, and appropriate actions
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For this memorandum, it is assumed that the Lead Health Intervention Program will be
conducted over a 15-year period. This alternative includes a contingency for working with the
appropriate State and local agencies that are addressing relocating residents within the Basin on a
case-by-case basis depending on such factors as location, lack of adequate infrastructure (sewer
systems, potable water), nature of contamination, etc., as described in Chapter 4.

The Institutional Controls Program of this alternative, which will address recontamination and
future development of areas in the Basin where remaining contamination is known to exist, is
assumed to be conducted for a 60-year period. The actual period necessary for an ICP may be
shorter or longer depending on the degree of contamination remaining after remedial actions, and
the extent of future development in the Basin. The ICP is modeled after the program currently in
place at the Bunker Hill 21-square-mile area.

Alternative S4—Information and Intervention and Partial Removal with Barriers.
Information and intervention and relocation components of Alternative S4 for residential yards
would be the same as described above for Alternative S2. In addition, for the purposes of this
analysis Alternative S4 would include:

•  Excavating and removing contaminated soil from residential yards and gardens

•  Hauling contaminated soil from residential areas and disposing it in designated
repositories

•  Placing a barrier to prevent upward migration of remaining contaminated soil and
to serve as a visual locator for the depth of clean soil

•  Replacing excavated yards and gardens with “clean” soil that has a lead
concentration of less than 100 ppm

•  Restoring yards

•  Providing surface water drainage away from remediated yards

Contaminated yards would be excavated to a depth of 1 foot, and garden areas would be
provided with a minimum of 2 feet of clean fill. Dust control methods such as water application
would be used to minimize fugitive dust emissions during soil excavation. Contaminated soil
would be loaded into trucks that would be tarped to prevent contaminated soil from blowing
during transport. Contaminated soil would be hauled to the nearest available repository and
disposed. General information on repositories is provided in Appendix G.

Excavated portions of yards would be covered with a geotextile that would visually mark the
extent of the removal. The geotextile would be a non-woven type of fabric that is commonly
used as a filter to contain sediment from runoff and to prevent migration of one type of soil into
another. Imported clean soil would be placed over the geotextile to bring the yards to original
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grades. Yards would then be restored by replacing shrubs and structures removed during
excavation and by applying an appropriate surface treatment (e.g., hydroseeding, sod, or gravel).

If it is determined that yard remediation activities pose a significant health threat to residents, the
residents would be temporarily relocated during yard remediation; it is assumed that residents
would need to move to a local hotel for approximately 1week. Temporary relocations would
conform to EPA guidance regarding temporary relocation during Superfund actions (USEPA
1996). Yard remediation would be coordinated with house dust remediation so that residences
would be clean and available for reoccupation in a timely manner.

Remediated yards would become part of the Basin institutional controls program. Residents
would be provided with information and contacts to assist with future residential construction
that might penetrate the geotextile barrier. Best management practices would be employed to
minimize recontamination of remediated yards. Soil in remediated yards would be monitored as
part of the information and intervention program to verify that residential construction or other
activities or occurrences have not recontaminated yards.

The various components of Alternative S4 have been established to provide a baseline for the
comparative analysis of alternatives for residential soil cleanup. Under actual field conditions
during cleanup actions, any of the retained remedial technologies and process options in
Table 3-1 could be applied to this alternative on a case-by-case basis.

Alternative S5—Information and Intervention and Complete Removal. Alternative S5
would be the same as Alternative S4 except that contaminated soil would be completely removed
from residential yards and gardens. The depth of contaminated soil is expected to vary
considerably within the Basin, but for the purposes of this memorandum complete removal is
considered to be excavation of residential yard and garden areas to a depth of 4 feet. Because
contaminated soil would be completely removed, there would be no need to install a geotextile
beneath clean soil to serve as a barrier or visual locator.

5.2.2.2 Evaluation of Soil Alternatives for Remediation of Residential Yards

Overall Protection of Human Health and the Environment. Alternative S1 (No Action)
would not protect human health because it does not provide any reduction in exposure to
contaminated soil.

Alternative S2 (Information and Intervention) should reduce exposure and protect human health
by providing ongoing information about the risks of exposure to residential soil and by educating
residents about actions that should be taken to reduce the risk of exposure. Alternative S4 (Partial
Removal and Barriers) should reduce exposure and protect human health by eliminating
exposure to contaminated residential soil, by implementing an institutional controls program to
prevent contact with soil during future residential and commercial construction, and by
monitoring remediated yards for indications of recontamination. Alternative S5 (Complete
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Removal) would result in the same level of protectiveness as Alternative S4 without the need of
an institutional controls program for residential yards.

Compliance with ARARs. The evaluation of ARARs compliance for residential yard
alternatives would be similar to the preceding discussion for the recreational alternatives. The
ARARs evaluation for Alternative S5 (Complete Removal) would be the same as that presented
above for Alternative S4 (Partial Removal and Barriers).

Long-Term Effectiveness. Alternative S1 would not have any effectiveness because it would
not decrease concentrations of contaminants in soil and would not reduce potential exposure.

The information and intervention program of Alternative S2 is expected to have some impact on
reducing blood lead levels. The information and intervention program would need to be
maintained for the duration of the cleanup period (and beyond) to maintain long-term
effectiveness. For this memorandum, an information and intervention program for 15 years is
assumed. Alternative S4 would probably leave some contaminated soil beneath many of the
remediated residential yards, and it would be necessary to continue the information and
intervention and institutional control programs to maintain long-term effectiveness. It would also
be necessary to continue monitoring soil in residential yards for potential recontamination. Some
of the remediated residential yards would be located in areas susceptible to flooding (see
Table 4-3) and in areas with unpaved streets and poor surface water drainage. If monitoring
indicates that residential yards in these areas are recontaminated, additional remedial activities
would be required to maintain long-term effectiveness. Because Alternative S5 would
completely remove contaminated soil from residential yards, continuing the institutional control
program would not be necessary for the duration of the cleanup period. However, it would
probably be necessary to continue the information and intervention program to maintain reduced
exposure to contaminated soil from other areas. Ongoing monitoring and remediation of
recontaminated yards would be required as discussed above for Alternative S4.

Reduction of Toxicity, Mobility, or Volume. Alternative S1 is not expected to reduce the
toxicity, mobility, or volume of contaminated soil on residential property.

Alternative S2 is not expected to reduce the toxicity or volume of contaminated soil on
residential property. The information and intervention program would reduce mobility of
contaminated soil by reducing the potential for exposure. Alternatives S4 and S5 would remove
significant quantities of contaminated soil from residential areas and would reduce the mobility
and volume of contaminated soil in these areas. Under Alternative S4, the toxicity of soil
remaining beneath remediated yards would not be reduced. The overall volume of contaminated
soil within the Basin would not be reduced, because the contaminated soil would be moved from
residential areas to repositories within the Basin. The overall mobility of contaminated soil
within the Basin would be reduced because the contaminated soil would be contained within the
repositories and would be covered with vegetation.
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Short-Term Effectiveness. Alternative S1 would not reduce the potential exposure to
contaminated soil and is not expected to be effective.

Alternative S2 is expected to become effective shortly after the information and intervention
program is implemented, because residents will begin to modify their behavior to reduce
exposure to contaminated soil. Alternatives S4 and S5 are expected to become effective shortly
after yard remediation is completed and the information and intervention and institutional control
programs begin. Potential exposure of residents to contaminated soil would be immediately
reduced and residents would be expected to continue to reduce their risks of exposure as they
begin to apply the information obtained from the information and intervention program.

Alternatives S4 and S5 could increase the potential for short-term adverse human health effects
from releases of fugitive dust from soil excavation and disposal, and from demolition and
disposal of vacated residences. Adverse health effects would be minimized by using dust
suppression during soil excavation and disposal, using tarps on trucks to minimize dust releases
during hauling, temporarily relocating residents during remediation activities, and coordinating
residential yard remediation with house dust remediation. Fugitive dust emissions from
demolition activities would be managed as described above for soil excavation and disposal.

Implementability. Alternative S1 (No Action) is already being implemented.

The information and intervention aspects of Alternative S2 are expected to be similar to those of
Alternative S2 for recreational areas. The implementability of Alternatives S4 and S5 has been
demonstrated by similar yard remediation activities at the Bunker Hill 21-square-mile area.
Alternatives S4 and S5 would require contacting local residents to obtain permission to sample
and test their yards and gardens, to verify the area and depth of soil excavation that would occur,
to address concerns regarding restoration of structures (such as fencing and paving), to provide
temporary relocation during remediation activities, and to restore lawns, driveways, and gardens.
It would also be necessary to coordinate yard remediation with house dust remediation. After
yard remediation was complete, contact with residents would continue with the information and
intervention and monitoring programs for Alternatives S4 and S5 and the institutional control
program for Alternative S4. Ongoing monitoring could identify yards that become
recontaminated and would also require contact with local residents to obtain permission for
additional remedial activities. Although implementing Alternatives S4 and S5 would be difficult
and complicated, the experience gained from similar remedial activities at the Bunker Hill area
could be used to expedite these alternatives for residential yards in the Basin.

Cost. There would be no cost for implementing Alternative S1, since no action is required. The
costs of Alternatives S2, S4, and S5 were estimated for the investigation areas identified in
Table 4-2, and a breakdown of costs for each area is provided in Appendix F. The total estimated
cost for Alternative S2 would be $9,340,000 with a PRG of 500 ppm lead and $5,511,000 with a
PRG of 1,000 ppm lead. The total estimated costs for Alternative S4 would be $91,757,000 with
a PRG of 500 ppm lead and $49,928,000 with a PRG of 1,000 ppm lead. The total estimated
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costs for Alternative S5 would be $140,250,000 with a PRG of 500 ppm lead and $76,208,000
with a PRG of 1,000 ppm lead. A summary of the costs of each alternative is provided in
Table 5-2.

State Acceptance. To be completed after review by state officials.

Community Acceptance. To be completed after public comment period is complete.

5.2.3  Description and Evaluation of Soil Alternatives for Remediation of Other Areas

5.2.3.1 Description of Soil Alternatives for Remediation of Other Areas

Other areas of the Basin that might need to be remediated because of potential exposure to
contaminated soil are street rights-of-way, common areas, and commercial and undeveloped
properties. Information on the specific locations, sizes, and numbers of these areas was not
available during preparation of this memorandum. Therefore, alternatives for these other areas
are described in general terms with general assumptions about the magnitude of cleanup
activities. This memorandum assumes that the following exist in the Basin:

•  250 miles of street right-of-way
•  15 common areas
•  150 commercial/undeveloped properties

Alternative S1—No Action. This alternative would not remove contaminated soil, and would
provide no information, education, or counseling.

Alternative S2—Information and Intervention. Information and intervention for the other
miscellaneous areas would include some of the same components of Alternative S2 for
residential yards, namely portions of the Lead Health Intervention Program and the Institutional
Controls Program. The Lead Health Intervention Program components would include:

•  Monitoring soil lead concentrations through sampling, laboratory analysis,
statistical analysis, and record keeping

•  Public Health counseling and nursing in homes, day cares, and schools to educate
and assist residents, teachers and children about exposure prevention and behavior
modification

•  Distributing educational materials regarding potential exposure, risky behaviors,
available assistance, and appropriate contact agencies and individuals

As stated above, the Lead Health Intervention Program is assumed to continue for 15 years. The
Institutional Controls Program is assumed to address recontamination issues and future
development requirements and is estimated to extended for 60 years. For the purposes of this
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memorandum it is assumed that information and intervention for other areas would be equivalent
to information and intervention for 150 residences, divided equally among street rights-of-way,
common areas, and commercial and undeveloped property.

Alternative S3—Information and Intervention and Access Modifications. Alternative S3
would include Alternative S2 and access modifications, which would include installing chain
link fencing along or around portions of each area. For street rights-of-way, fences would be
used to separate sensitive uses (such as schools) and residential areas from contaminated soil.
Fences would also be used to restrict access to all or portions of common areas and commercial
and undeveloped properties.

For the purposes of this memorandum it is assumed that approximately 130,000 lineal feet (LF)
of fencing would be installed along street rights-of-way, 10,000 LF would be installed on
common areas, and 50,000 LF would be installed on commercial and undeveloped properties.

Alternative S4—Information and Intervention, Partial Removal and Barriers, and Access
Modifications. Information and intervention for Alternative S4 for these areas would be the
same as described for Alternative S2. Because the contaminated soil would be partially removed
from some of these areas, the access modifications of Alternative S3 would be substantially
reduced. In addition to information and intervention and access modification, Alternative S4
would include:

•  Excavating and removing contaminated soil from selected street rights-of-way,
common areas, and commercial and undeveloped properties

•  Hauling contaminated soil from these areas and disposing the soil in designated
repositories

•  Placing a barrier to prevent upward migration of remaining contaminated soil and
to serve as a visual locator for the depth of clean soil

•  Replacing excavated contaminated soil with clean soil with lead concentrations
less than 100 ppm

•  Surface restoration

•  Surface water management as needed to prevent recontamination of remediated
areas

Contaminated soil would be excavated to a depth of 1 foot in street rights-of-way and common
areas. For commercial and undeveloped properties contaminated soil would be excavated to a
depth of 0.5 foot except for properties located on or adjacent to sensitive receptors. To estimate
the magnitude of removal efforts, it was assumed that 250 miles of street rights-of-way exist in
the testing area with average width of 6 feet (3 feet per side). 150 common areas and commercial
and undeveloped properties are assumed to require soil remediation.
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During soil excavation, dust control methods such as water application would be used to
minimize fugitive dust. Contaminated soil would be loaded into trucks that would be tarped to
prevent blowing of contaminated soil during transport. Contaminated soil would be hauled to the
nearest available repository and disposed. General information on repositories is provided in
Appendix G.

Excavated portions of these areas would be covered with a geotextile that would serve as a
physical and visual barrier. The geotextile would be a non-woven type of fabric that is
commonly used as a filter to contain sediment from runoff and to prevent migration of one type
of soil into another. Imported clean soil would be placed over the geotextile to bring the areas to
original grades. Areas would then be restored by replacing shrubs and structures removed during
excavation and by hydroseeding.

Remediated areas would become part of the Basin institutional controls program. Owners and
occupants would be provided with information and contacts to assist with future activities that
might penetrate the geotextile barrier. Special construction techniques would be employed to
minimize recontamination. Soil in remediated areas would be monitored as part of the
information and intervention program to verify that recontamination has not occurred as a result
of construction or other activities or occurrences.

The various components of Alternative S4 have been established to provide a baseline for the
comparative analysis of alternatives for soil cleanup for these areas. Under actual field conditions
during cleanup actions, any of the retained remedial technologies and process options in
Table 3-1 could be applied to this alternative on a case-by-case basis.

Alternative S5—Information and Intervention and Complete Removal. Alternative S5
would be the same as Alternative S4 except that contaminated soil would be completely removed
from street rights-of-way, common areas, and commercial and undeveloped properties. The
depth of contaminated soil is expected to vary considerably within the Basin, but for the
purposes of this memorandum complete removal is considered to be excavation of soil to a depth
of 4 feet. Because contaminated soil would be completely removed, there would be no need to
install a geotextile beneath clean soil to serve as a barrier or visual locator. The level of effort for
Alternative S5 is assumed to be twice that of Alternative S4.

5.2.3.2 Evaluation of Soil Alternatives for Remediation of Other Areas

Overall Protection of Human Health and the Environment. Alternative S1 would not protect
human health because it does not provide any reduction in exposure to contaminated soil.

Alternative S2 should reduce exposure and protect human health by providing ongoing
information about the risks of exposure to contaminated soil and by educating the general public
about actions that should be taken to reduce the risk of exposure.
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Alternative S3 should reduce exposure and protect human health by providing the information
and intervention program of Alternative S2 and by preventing access to soil in these areas,
thereby reducing exposure risks.

Alternative S4 would reduce exposure and protect human health by eliminating exposure to
contaminated soil in these areas, by implementing an institutional controls program to prevent
contact with soil resulting from future activities, and by monitoring remediated areas for
indications of recontamination.

Alternative S5 would result in the same level of protectiveness as Alternative S4 without
requiring an institutional controls program for remediated areas.

Compliance with ARARs. The ARARs for these alternatives are discussed in the sections above
for the recreational and residential soil alternatives.

Long-Term Effectiveness. Alternative S1 would not have any effectiveness because it would
not decrease concentrations of contaminants in soil and would not reduce potential exposure.

The information and intervention program of Alternative S2 is expected to have some impact on
reduced blood lead levels, and is assumed to be maintained for the duration of the cleanup period
and then for a number of years afterwards to maintain long-term effectiveness. For the purpose
of this memorandum, a 15-year information and intervention program is assumed.

Alternative S3 would increase effectiveness by limiting access to areas of contaminated soil. An
ongoing maintenance program for the duration of the cleanup period (30 years) would be
required to maintain the effectiveness of the access restrictions for this alternative.

Alternative S4 would probably leave some residual contaminated soil remaining beneath many
of the remediated areas, and it will be necessary to continue the information and intervention and
institutional control programs for the duration of the cleanup period and beyond to maintain
long-term effectiveness. It will also be necessary to continue monitoring soil in the areas for
potential recontamination. Some of the remediated areas would be located in areas susceptible to
flooding and in areas with unpaved streets and poor surface water drainage. If monitoring
indicates that these areas are recontaminated, additional remedial activities would be required to
maintain long-term effectiveness.

Because Alternative S5 would include completely removing contaminated soil from these areas,
continuation of the institutional control program would not be necessary for the duration of the
cleanup period. However, it would probably be necessary to continue the information and
intervention program to maintain reduced exposure to contaminated soil from other areas.
Ongoing monitoring and remediation of recontaminated areas would be required as discussed
above for Alternative S4.

Reduction of Toxicity, Mobility, or Volume. Alternative S1 is not expected to reduce the
toxicity, mobility, or volume of contaminated soil in these other areas.
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Alternative S2 is not expected to reduce the toxicity or volume of contaminated soil in these
areas. The information and intervention program would reduce mobility of contaminated soil by
reducing the potential for exposure.

Alternative S3 is not expected to reduce the toxicity or volume of contaminated soil in these
areas. The information and intervention program in combination with access restrictions would
reduce mobility of contaminated soil by reducing the potential for exposure.

Alternatives S4 and S5 would remove significant quantities of contaminated soil and would
reduce the mobility and volume of contaminated soil in these areas. Under Alternative S4, the
toxicity of soil remaining beneath the remediated areas would not be reduced. The overall
volume of contaminated soil in the Basin would not be reduced because the contaminated soil
would be moved from these areas to repositories the Basin. The overall mobility of contaminated
soil in the Basin would be reduced because the contaminated soil would be contained within the
repositories and would be covered with vegetation.

Short-Term Effectiveness. Alternative S1 would not reduce the potential exposure to
contaminated soil and is not expected to be effective.

Alternative S2 is expected to become effective shortly after the information and intervention
program is implemented because individuals would begin to modify their behavior to reduce
exposure to contaminated soil.

Alternative S3 is expected to become effective shortly after the information and intervention
program is implemented and access restrictions are installed because individuals would begin to
modify their behavior, and access to areas would be limited to reduce exposure to contaminated
soil.

Alternatives S4 and S5 are expected to become effective shortly after remediation is completed
and the information and intervention and institutional control programs begin. Potential exposure
to contaminated soil would be immediately reduced and individuals would be expected to
continue to reduce their risks of exposure as they begin to apply the information obtained from
the information and intervention program.

Alternatives S1, S2, and S3 are not expected to result in any short-term adverse human health
effects. Alternatives S4 and S5 could increase the potential for short-term adverse human health
effects from releases of fugitive dust from soil excavation and disposal. Adverse health effects
would be minimized by using dust suppression methods during soil excavation and disposal and
by using tarps on trucks to minimize dust releases during hauling.

Implementability. Alternative S1 would be easy to implement, since no action is required.

The information and intervention aspects of Alternative S2 and the access restrictions of
Alternative S3 are expected to be similar to those of Alternatives S2 and S3 for recreational
areas.
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The implementability of Alternatives S4 and S5 has been demonstrated by similar remediation
activities at the Bunker Hill 21-square-mile area. Alternatives S4 and S5 would require extensive
contact with land owners to obtain permission to sample and test their property, verify the area
and depth of soil excavation that would occur, address concerns about restoring structures such
as fencing and paving, and provide for restoration. After remediation activities are complete,
contact with property owners would continue with the information and intervention and
monitoring programs for Alternatives S4 and S5, and the institutional control program for
Alternative S4. Ongoing monitoring could identify areas that have been recontaminated and
would require further contact with land owners to obtain permission for additional remedial
activities. Although implementing Alternatives S4 and S5 would be difficult and complicated,
the experience gained from similar remedial activities at the Bunker Hill area could be used to
expedite these alternatives for these areas in the Basin.

Cost. Because information on the specific locations, sizes, and numbers of street rights-of-way,
common areas, and commercial and undeveloped property was not available for this
memorandum, detailed cost estimates were not prepared for alternatives for these areas. Until
additional data is available, general, order-of-magnitude costs have been allocated on the basis of
the alternative descriptions provided in Section 3.1.

There would be no cost for Alternative S1 (No Action). Total cost for the information and
intervention program of Alternative S2 is assumed to be $313,000, a portion of the total cost of
information and intervention for the Basin ($3,580,000). Divided equally among the three types
of areas, Alternative S2 would be expected to cost approximately $104,000 for each type of area.

Alternative S3 would include the cost of Alternative S2 plus the cost for access restrictions.
Assuming a unit price for fencing of $10 per lineal foot, the cost for an assumed 130,000 lineal
feet of fencing along street rights-of way would be $1,300,000. The cost for 10,000 lineal feet of
fencing on common areas would be $100,000, and for 50,000 lineal feet of fencing on
commercial and undeveloped properties would be $500,000. With the addition of information
and intervention, the total cost for Alternative S3 for street rights-of-way, common areas, and
commercial and undeveloped property would be $1,404,000, $204,000, and $604,000,
respectively.

Alternative S4 would include all of the cost of Alternative S2, some of the cost of access
restrictions of Alternative S3, and costs for partial removal of contaminated soil. Because partial
removal will substantially reduce the need for access restrictions, the cost for access restrictions
for Alternative S4 was assumed to be only 10 percent of the cost of access restrictions for
Alternative S3. Cost for access restrictions for Alternative S4 would be $130,000 for street
rights-of-way, $10,000 for common areas, and $50,000 for commercial and undeveloped
property. The assumed cost for partially removing contaminated soil from street rights-of-way is
$2 per square foot for approximately 8,000,000 square feet of right-of-way (250 miles of road
with 3-foot wide rights-of-way on both sides) for a total of $16,000,000. The assumed cost for
partial removal of contaminated soil from common areas is $100,000 per property for
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15 properties, for a total of $1,500,000. The assumed cost for partially removing contaminated
soil from commercial and undeveloped property is $115,000 per property for 150 properties, for
a total of $17,250,000. Total combined costs for Alternative S4 for street rights-of-way, common
areas, and commercial and undeveloped property would be $16,234,000, $1,614,000, and
$17,404,000, respectively.

Alternative S5 (Complete Removal) would include all of the information and intervention cost of
Alternative S4 (access restrictions would not be needed) plus 1.5 times the cost of removal for
Alternative S4. (The increased cost for complete removal for these areas is similar to the
increased cost for complete removal in residential areas.) Total combined costs for Alternative
S5 for street rights-of-way, common areas, and commercial and undeveloped property would be
$24,104,000, $2,354,000, and $25,979,000, respectively.

Total costs for each type of area for each alternative are summarized in Table 5-3.

State Acceptance. To be completed after review by state officials.

Community Acceptance. To be completed after public comment period is complete.

5.3  DETAILED EVALUATION OF DRINKING WATER ALTERNATIVES

Six drinking water alternatives were evaluated for the areas of investigation:

•  Drinking Water Alternative W1—No Action
•  Drinking Water Alternative W2—Public Information
•  Drinking Water Alternative W3—Public Information and Residential Treatment
•  Drinking Water Alternative W4—Public Information and Alternative Source,

Public Water Utility
•  Drinking Water Alternative W5—Public Information and Alternative Source,

Groundwater
•  Drinking Water Alternative W6—Public Information and Multiple Alternative

Sources

This section provides detailed discussions of each drinking water alternative. It is organized by
alternative; one subsection evaluates each alternative in terms of the nine EPA criteria discussed
in Section 5.1. In assessing the application of drinking water alternatives to individual residences
consideration should be given to total cost for site-specific soil and drinking water remediation
versus the cost of relocation.

The alternatives in this section address remediation of risk due to lead and arsenic in drinking
water (the COPCs identified in the Draft HHRA) where the point of exposure is residential point
of use (i.e., drinking water taps). Therefore, the National Primary Drinking Water Regulations
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maximum contaminant levels (MCLs)  for lead and arsenic have primacy over other chemical-
specific ARARs.  The MCL for lead is 15 µg/L.  On June 22, 2000 EPA published notice of
proposed rulemaking in the Federal Register (FR).  The contemplated rulemaking proposes to
lower the arsenic MCL from the current MCL of 50 µg/L.  The draft revised arsenic MCL as
proposed in the FR is 5 µg/L.  Compliance with MCLs is evaluated separately for each
alternative below.

5.3.1  Alternative W1—No Action

This alternative would take no action to prevent exposure of individuals to COPCs in drinking
water, and would provide no information or education to exposed individuals.

This alternative is not expected to:

•  Protect human health where concentration of COPCs exceed MCLs
•  Comply with ARARs
•  Have long- or short-term effectiveness
•  Reduce toxicity, mobility, or volume
•  Obtain agency and community acceptance

Because no action would be required, this alternative is essentially being implemented now at no
cost.

5.3.2  Alternative W2—Public Information

5.3.2.1  Alternative W2—Description

The public information alternative would consist of producing and distributing educational
materials (e.g., pamphlets and brochures), conducting public meetings, and managing the public
outreach effort. For the purposes of this memorandum, it is assumed that the Panhandle Health
District would implement this program Basin-wide as part of their Lead Health Intervention
Program.

5.3.2.2  Alternative W2—Overall Protection of Human Health and the Environment

This alternative alone is not expected to protect human health where risk exists from drinking
water, because it does nothing to mitigate the exposure pathway or reduce contaminant
concentrations in a medium that people must consume.
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5.3.2.3  Alternative W2—Compliance with ARARs

In areas where contaminants exceed their respective MCLs, this alternative will not comply with
ARARs.

5.3.2.4  Alternative W2—Long-Term Effectiveness

In the absence of other remedial action, this alternative will have little to no effect on achieving
drinking water RAOs over the long term. The primary purpose of the alternative is to serve as a
baseline from which to build subsequent alternatives. Any risk posed by drinking water
contaminants would persist.

5.3.2.5  Alternative W2—Reduction of Toxicity, Mobility, or Volume

This alternative does not reduce toxicity, mobility, or volume of lead or arsenic in drinking water
through treatment. Therefore, it would not satisfy the statutory preference for alternatives that
employ treatment technologies.

5.3.2.6  Alternative W2—Short-Term Effectiveness

In the absence of other remedial action in certain areas where concentrations of lead and arsenic
in drinking water exceed MCLs, this alternative will have little or no effect at achieving drinking
water RAOs over the short term. The primary purpose of the alternative is to serve as a baseline
from which to build subsequent alternatives.

5.3.2.7  Alternative W2—Implementability

Implementability issues are expected to be minimal, because this alternative is assumed to be
incorporated into the existing Institutional Controls Program and Lead Health Intervention
Program currently administered by the Panhandle Health District.

5.3.2.8  Alternative W2—Cost

For the purposes of this memorandum, it is assumed that the cost of the Lead Health Intervention
Program would be split between drinking water alternatives (10 percent), soil alternatives
(55 percent), and house dust alternatives (35 percent). The cost to implement Alternative W2 is
valued at $418,000. This includes 10 percent of the total present value of the Lead Health
Intervention Program over 15 years (at 7 percent real discount rate) and 20 percent of the
Institutional Controls Program, which will extend for a projected 60-years.
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5.3.2.9  Alternative W2—State Acceptance

To be completed after review by state officials.

5.3.2.10  Alternative W2—Community Acceptance

To be completed after the public comment period is complete.

5.3.3  Alternative W3—Public Information and Residential Treatment

5.3.3.1  Alternative W3—Description

This alternative would include public information plus adding point-of-use filters at each tap,
and/or installing a home reverse osmosis (HRO) unit at a primary point-of-use in residences that
require remediation. Some instructional material would be required to demonstrate filter change-
out procedures and frequencies and HRO unit maintenance to allow users to change filters and
maintain the systems themselves.

Unlike other alternatives, this alternative would be sensitive to the type of contaminant present
(e.g., lead or arsenic, or both). Therefore, the type of treatment unit(s) used will vary from area to
area. Although the costs of filtration units are similar, the type of COPC to be remediated will
affect cost and implementation in areas where both lead and arsenic remediation is required. This
is due to contaminant-specific properties and limitations of filters and the potential need for HRO
in areas where arsenic is a concern. Based on the Draft HHRA, some level of remediation for
arsenic may be required in all areas unless it can be shown that arsenic concentrations in drinking
water are within the range of background concentrations; however, this has not yet been shown.

Commercially available capsule filters that contain absorptive media for lead or arsenic could be
used in this alternative. These filters typically show decreased performance after 3,000 to 5,000
gallons, which should be adequate for a typical residence for about one year, assuming
reasonable water consumption. However, change-out is assumed at six months to include a
margin of safety.

It would be necessary to demonstrate that filters could remove arsenic and lead from water of
variable hardnesses, and not release large amounts of contaminant when the filtration medium is
full. Both of these properties are demonstrated by commercially available proprietary filtration
media for lead, which have been demonstrated to remove lead from influent water to
concentrations below the 15 µg/L action level.

Filters that remove arsenic have not been shown to be as efficient, and may not be sufficiently
available nor reliable for long-term compliance with ARARs. Another concern with arsenic
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filters is that the filtration medium’s high surface area could encourage microbiological growth.
This can lead to reducing conditions inside the filter that could change arsenic[V] to the more-
toxic and more-soluble arsenic[III] form.

For these reasons it may be preferable or necessary to install HRO units to remove arsenic from
drinking water in areas where arsenic is a concern. Arsenic at influent concentrations of less than
250 µg/L could be removed by commercially available HRO units to concentrations at or below
the 5 µg/L proposed draft arsenic MCL. To be effective, these HRO units would be required to
have low flow capability, at least 98 percent removal, and maintain removal efficiency at the
relatively low operating pressures found in domestic water systems (e.g., 60 to 80 psi). Also,
because HRO units remove less arsenic[III], the ANSI/NSF 58 standard for arsenic removal by
HRO requires that the HRO feedwater have residual chlorine, because chlorinated water remains
sufficiently oxidized to maintain arsenic in the less toxic, less soluble arsenic[V] form.
Therefore, chlorine would need to be added for this alternative if the existing private source is
not already chlorinated. For the purpose of evaluating this alternative it is assumed that all
residences requiring remediation would also require chlorine addition. It is assumed that
eliminating HRO concentrate through household drain systems is permissible.

5.3.3.2  Alternative W3—Overall Protection of Human Health and the Environment

Because it has not been shown to remove arsenic to concentrations below the draft revised MCL,
it is assumed that the filtration option for arsenic will not adequately protect human health in
areas where arsenic is a concern. The HRO option is more protective of human health in these
areas. For areas where lead only is of concern, the lead-only filtration option would protect
human health.

5.3.3.3  Alternative W3—Compliance with ARARs

The HRO option of this alternative is expected to provide drinking water that complies with lead
and arsenic MCLs. Point-of-use filtration is not expected to provide drinking water that is
compliant with the proposed draft arsenic MCL.

5.3.3.4  Alternative W3—Long-Term Effectiveness

Some level of laboratory analysis would be implemented to ensure that the remedial action
continues to achieve the MCL for applicable contaminants over the long term. For the purposes
of evaluating the alternative, sampling is assumed twice per year. (For the lead-only filter option,
samples would be taken just prior to changing filters.) This would require many samples;
however, at the beginning of implementation it would provide early and frequent assurance of
protectiveness, and provide data that could be used to optimize HRO unit performance and/or
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filter change-out frequency. Later, both change-out and sampling frequencies could be adjusted
according to sample data and treatment unit performance.

There should be very little residual risk from drinking water contaminants at areas where this
alternative is implemented, and this can be monitored effectively by planned sampling and
analysis. However, long-term effectiveness is expected to vary and depend more on treatment
unit maintenance (e.g., chlorine addition and HRO membrane maintenance or replacement) or
filter change-out by individual residents.

5.3.3.5  Alternative W3—Reduction of Toxicity, Mobility, or Volume

This alternative would not destroy contaminants; neither would it reduce concentration, toxicity,
mobility, or volume of contaminants in the source water because it relies on point-of-use
technologies. However, it would reduce the concentrations of lead and arsenic in drinking water
by point-of-use treatment. In addition, under the HRO option, the toxicity and mobility of arsenic
would be reduced by chlorination; chlorination would oxidize the water and thereby maintain the
preponderance of arsenic in the arsenic[V] form which is both less toxic and less mobile than the
arsenic[III] form.

5.3.3.6  Alternative W3—Short-Term Effectiveness

Short-term effectiveness is expected to be moderate to high based on optimized performance of
treatment units.

5.3.3.7  Alternative W3—Implementability

This alternative would consist of writing and printing instructions for treatment units; delivering
instructions and treatment units to residences, and ongoing laboratory analysis. Currently, parts
of this alternative (i.e., the lead-only filtration option) are being implemented in the Basin for
lead without major implementation issues.

5.3.3.8  Alternative W3—Cost

Where HRO is implemented to remove arsenic, it should also be sufficient to remove lead. Thus,
ongoing change-out cost for filtration could be avoided. However, some level of O&M cost (e.g.,
chlorine contactor maintenance or membrane replacement) would be required for HRO units.
Based on the best available information at the time of this memorandum, some level of arsenic
remediation may be required in some areas; therefore, HRO costs only were estimated for all
areas in this memorandum. Should arsenic cease to be a concern in drinking water (e.g., drinking
water arsenic is demonstrated to be within the range of background arsenic concentrations) then
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the lead-only filtration option should be evaluated against HRO for areas where lead continues to
be a concern in drinking water. For the purposes of evaluating a lead-only filtration option under
this alternative, it is assumed that each residence would require three lead filters, and each filter
would require changing every 6 months (i.e., six filters per residence per year).

Contaminant-specific filters for lead or arsenic cost about $50, delivered. HRO units cost about
$400 to $1000 each. Chlorine addition pill-droppers are estimated to cost about $250 each.
Chlorine addition systems with contactor tanks, which are more reliable, cost about $500 to
$1,000 each.

The 30-year lifetime cost for the HRO option of this alternative is estimated at $1,418,000 for the
entire Basin. A breakdown of this cost, by area of investigation, is presented in Table 5-4. The
level of uncertainty and assumptions made in evaluation that result in this cost are reiterated in
Chapter 6 as part of the comparative analysis of alternatives. This cost has been discounted by
1 percent based on the assumption that 1 percent of the total alternative cost would be avoided by
potential relocation actions taken under an alternative for another medium. Order-of-magnitude
costs per residence for individual areas of investigation are presented in Table 5-5.

5.3.3.9  Alternative W3—State Acceptance

To be completed after review by state officials.

5.3.3.10  Alternative W3—Community Acceptance

To be completed after the public comment period is complete.

5.3.4  Alternative W4—Public Information and Alternative Source, Public Water

5.3.4.1  Alternative W4—Description

This alternative would include public information and connecting each residence that requires
remediation to a public or private regulated water system. The minimum requirements for this
alternative would include constructing laterals and service piping, valving and metering, and
paying utility hookup fees. Rate payments are not considered part of this alternative. Information
programs would be used to better inform residents about lead risks from in-home plumbing.

Areas Outside Public Water Districts. For areas that lie outside existing public water service
boundaries (see Tables 4-5 and 5-5) there are large uncertainties in evaluating this alternative
that include, but are not limited to:
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•  How existing public water districts would annex areas requiring new service, and
system development considerations (including potential system development
costs)

•  The capacity of existing public water districts to serve potentially annexed areas,
and the potential need to increase their capacities

•  How the organization and layout of existing water district infrastructure would be
compatible with potential annexation

•  The storage capacity of existing public water districts. Annexing new areas will
increase water demand, which may require additional storage in order to meet
peak demand. Constructing more storage could greatly increase cost over the
order-of-magnitude costs estimated in this evaluation, and would require a more
specific study to implement.

•  Potential stagnation issues and treatment requirements; for example, chlorine
residual can be lost if proper flow is not maintained in the proposed distribution
system

•  The increased burden on existing control and O&M systems and processes, and
the potential to exacerbate replacement of existing infrastructure represent
potential hidden costs that cannot be approximated well without a more specific
study.

For areas outside public water districts, Alternative W4 would include, in addition to the
minimum requirements noted above, constructing sufficient conveyance to the potentially
annexed area. (An 8-inch main was used as a basis in this evaluation because this is the size used
by the larger public water districts in the Basin for new construction of this type).

In the Upper Basin most of the areas outside public water districts are up the tributary gulches of
the South Fork Coeur d’Alene River. In these areas, sufficient upgradient pumping capacity and
control of upgradient flows would also be required. Upgradient flows could be controlled with
instrumentation and either hydro-pneumatic tank-equipped pump stations (relatively less
expensive) or storage tanks (relatively more expensive). Storage tanks were not considered
because they would require land not readily available in most gulches at appropriate elevations.
The required elevation gain in most gulches is about 400 feet (roughly 173 psi) which is beyond
the range of most typically constructed pump stations. Therefore, at least two pump stations (or
some other series) would be required in these areas. Canyon Creek, rising at least 900 feet
(roughly 390 psi), represents the greatest estimated elevation gain and would probably require at
least 3 pump stations.

Canyon Creek, however, could potentially be supplied  from the Burke Intake. Depending on the
infrastructure configuration (which, as noted above, is unknown) this option would consist of a
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pipeline from an intertie in the Burke area down Canyon Creek to an intertie in the Woodland
Park area. Pressure reducing valves (PRVs) would be required to modulate pressure served to
residences along the way. Approximately seven PRVs would be required.

In the Lower Basin, areas outside of public water districts are generally not up tributary gulches.
However, as noted in Chapter 4, substantial uncertainty exists about the actual service area
boundaries and infrastructure of Lower Basin water districts. Among the more problematic of
these uncertainties is that it is unknown how many residences requiring remediation are in public
water districts. In addition, the required distance for conveyance is unknown for residences that
lie outside the water districts.  Up to eight miles of rural water main are assumed in evaluating
this alternative.

Areas Inside Public Water Districts. For areas inside public water districts, there are fewer
uncertainties for this alternative. It is not known whether the capacity of existing public water
districts could serve a very large number of additional residences; however, only a small number
of residences inside public water districts is anticipated to require remediation. In the Lower
Basin, where existing water district capacity is relatively low and where demand approaches or
outstrips supply in the dry seasons, this alternative may require developing additional supply
depending on the number of residences requiring remediation. However, this is not assumed for
the purpose of evaluating this alternative. As noted above, a significant uncertainty in the Lower
Basin is the required distance for conveyance to connect residences requiring remediation.

Inside public water districts, Alternative W4 (Public Water) would consist of these minimum
components:

•  Constructing lateral distribution and service pipeline
•  Installing metering and valves
•  Utility hookup fees

For the purposes of evaluating this alternative it was assumed that residences within public water
districts are no more than 100 feet from a suitable point of connection to the water distribution
system.

5.3.4.2  Alternative W4—Overall Protection of Human Health and the Environment

Provided that public water districts comply with applicable state and federal drinking water
standards (which was assumed for this memorandum), this alternative would protect human
health.

5.3.4.3  Alternative W4—Compliance with ARARs

This alternative may require significant construction for areas that lie outside of public water
districts. Thus, action-specific ARARs for managing stormwater and erosion, and for
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archeological and cultural preservation should be considered. However, the construction
activities proposed by this alternative are of the type commonly undertaken by municipalities,
and best management practices would be applied to ensure that these activities comply with
action-specific ARARs.

For areas outside public water districts, Alternative W4 is expected to provide drinking water
that complies with MCLs once the distribution systems are in place. For areas inside public
drinking water districts, this alternative is expected to provide drinking water that is compliant
with MCLs after residences are connected to the existing distribution system.

5.3.4.4  Alternative W4—Long-Term Effectiveness

Long-term effectiveness of this alternative for areas outside public water districts would be
achieved once the distribution systems are in place. Overall reliability of this alternative would
directly depend on public water district reliability, which is expected to be moderate to high in
the Basin. There should be no residual risk from drinking water contaminants in areas where this
alternative is implemented.

5.3.4.5  Alternative W4—Reduction of Toxicity, Mobility, or Volume

This alternative does not reduce toxicity, mobility, or volume of contaminants in drinking water
through treatment. Therefore, it would not satisfy the statutory preference for alternatives that
employ treatment technologies; however, the alternative would eliminate the exposure to the
users that currently exists.

5.3.4.6  Alternative W4—Short-Term Effectiveness

Short-term effectiveness in areas that are outside public water districts will be hampered by the
need for a distribution system feasibility study, planning, and construction of distribution
systems. During the planning and implementation phase, residents with contaminated water
could be provided with potable drinking water on an interim basis. Contaminants in drinking
water should pose no risk to workers during construction, because these workers would not be
exposed.

5.3.4.7  Alternative W4—Implementability

For the reasons listed in Section 5.3.5.7, implementing this alternative in areas that lie outside
public water districts is hampered by the need to conduct a distribution system feasibility study
to reduce uncertainties. Also, close coordination with the major public water districts in the
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Basin would be required during feasibility study, planning, and construction of distribution
systems.

Constructing a distribution system down Canyon Creek from the Burke Intake would depend on
seasonal flow and water quality at the Burke Intake, because no other source of water is currently
available in the Burke area. Seasonal surface water flow depends on snowpack accumulation and
spring rains; during the late summer, surface water supply can be greatly diminished and may not
be able to meet summer demand from new connections.

For residences within public water districts, this alternative is already being implemented in
some areas of the Basin without major implementability concerns. Some coordination with
existing public water districts would be required for constructing and establishing new
connections.

5.3.4.8  Alternative W4—Cost

The cost for Alternative W4 is relatively high for areas outside public water districts (especially
considering the potential for hidden costs that cannot be quantified at this time). Savings of
approximately $300,000 in total cost could be realized if drinking water can be distributed down
Canyon Creek from the Burke Intake.

The cost in this evaluation may be significantly less than the actual cost for this alternative in
areas outside public water districts, because of the high uncertainties. The 30-year lifetime cost
of this alternative over the entire Basin is estimated at $10,724,000; a breakdown of this cost by
area of investigation is provided in Table 5-4. The great majority of this cost (over 99 percent) is
contained in areas that are outside public water districts. This cost has been discounted by
1 percent based on the assumption that 1 percent of the total alternative cost will be avoided by
potential relocation actions taken under alternatives for other media. Order-of-magnitude costs
per residence in each area of investigation are presented in Table 5-5. As noted previously for
Alternative W3, Chapter 6 reiterates the uncertainties in and assumptions used for the cost
estimate.

5.3.4.9  Alternative W4—State Acceptance

To be completed after review by state officials.

5.3.4.10  Alternative W4—Community Acceptance

To be completed after the public comment period is complete.
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5.3.5  Alternative W5—Public Information and Alternative Source, Groundwater

5.3.5.1  Alternative W5—Description

This alternative would include public information plus installing a new well at each residence
that requires remediation. Existing private wells replaced by this alternative would be abandoned
in accordance with State of Idaho regulations. It was assumed that new wells would be 100 feet
deep, and existing wells to abandon are less than 40 feet deep. This alternative would also
include annual monitoring for COPCs in the new drinking water source to ensure ongoing
compliance with MCLs. Information programs would be used to better inform residents about
lead risks from in-home plumbing.

5.3.5.2  Alternative W5—Overall Protection of Human Health and the Environment

Suitable alternative aquifers are expected to be scarce and variably distributed in the Basin.
Because most areas in the Basin are expected to lack a suitable alternative aquifer, the overall
protectiveness of this alternative is expected to be medium to low. However, in those areas
where a suitable alternative aquifer exists (e.g., certain areas in the Lower Basin) this alternative
can be very protective within the limitations discussed under Long-Term Effectiveness, below.

5.3.5.3  Alternative W5—Compliance with ARARs

This alternative is expected to provide drinking water that complies with MCLs after new wells
have been installed and connected. Annual monitoring for COPCs would confirm either ongoing
compliance with MCLs or the need to re-evaluate the remedy approach (see Implementability,
below).

5.3.5.4  Alternative W5—Long-Term Effectiveness

Where successfully implemented, this alternative should have moderate to high long-term
effectiveness. Long-term effectiveness would be limited primarily because subsurface conditions
can be neither fully predicted nor guaranteed to be free from potential future adverse conditions.
A local wellhead protection plan would increase long-term effectiveness of this alternative by
preventing activities that could have potentially adverse future effects on the aquifers(s).

5.3.5.5  Alternative W5—Reduction of Toxicity, Mobility, or Volume

This alternative does not reduce toxicity, mobility, or volume of lead or arsenic in drinking water
through treatment. Therefore, it would not satisfy the statutory preference for alternatives that
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employ treatment technologies. However, a less toxic source of drinking water would be
provided to consumers.

5.3.5.6  Alternative W5—Short-Term Effectiveness

Short-term effectiveness of this alternative can be achieved by providing bottled drinking water
on an interim basis to users while this alternative is being planned and implemented.

5.3.5.7  Alternative W5—Implementability

Well drilling and abandonment services of the type required for this alternative are available in
the Coeur d’Alene area. However, this alternative is only considered implementable where a
suitable alternative aquifer exists (see Chapter 4). Furthermore, certain areas of the Basin (e.g.,
Osburn) have moratoriums on construction of new wells.

The only potentially suitable alternative aquifer identified for this alternative is the “Older
Gravel” channel deposits, which exists primarily in the Lower Basin. Channel deposits are often
long and thin—very limited in width along the short axis of the channel, but extensive along the
long axis. Therefore, it is highly likely that this alternative could be feasible at a particular
residence, but not feasible at another residence only a few hundred feet away because the
suitable alternative aquifer does not exist at the latter location.

Currently available information is too limited to evaluate which locations in the lower Basin
have suitable alternative aquifers. Therefore, this alternative would have to include a review of
owners’ well logs and/or neighboring well logs for each residence where a new well is a
potential alternative source of drinking water. Bottled water would be provided to users on an
interim basis.

5.3.5.8  Alternative W5—Cost

The 30-year lifetime cost of Alternative W5 over the entire Basin is estimated at $2,903,000. A
breakdown of this cost is included in Table 5-4. This cost has been discounted by 1 percent based
on the assumption that 1 percent of the total alternative cost would be avoided by potential
relocation actions taken under alternatives for other media. Per-residence order-of-magnitude
costs for individual areas of concern are presented in Table 5-5 and. Cost uncertainties are
discussed in Chapter 6, Comparative Analysis of Alternatives.

5.3.5.9  Alternative W5—State Acceptance

To be completed after review by state officials.
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5.3.5.10  Alternative W5—Community Acceptance

To be completed after the public comment period is complete.

5.3.6  Alternative W6—Public Information and Multiple Alternative Sources

5.3.6.1  Alternative W6—Description

This alternative would include public information plus one of the above-described alternatives
depending on the geographical area, as follows:

•  For Upper Basin areas inside public water districts, this alternative would provide
connection to public water in the same manner as Alternative W4 – Public Water.

•  For Upper Basin areas outside public water districts, it is assumed that public
water utilities would not be able to provide an alternative water source due to
annexation and engineering issues related to building distribution systems in the
tributary gulches where these areas exist. Also, wells generally would not be
feasible due to lack of suitable alternative aquifers (as discussed in Chapter 4).
Therefore, for Upper Basin areas outside public water districts this alternative
would provide residential treatment in the same manner as Alternative W3 –
Residential Treatment.

•  For Lower Basin and Kingston areas inside public water districts, this alternative
would provide connection to public water in the same manner as Alternative W4
– Public Water.

•  For Lower Basin and Kingston areas outside public water districts, this alternative
would provide a new drinking water well in the same manner as Alternative W5 –
Groundwater.

This alternative may also rely on converting relatively high-production new wells (if high-
production wells are found to be possible) into community wells.  Successfully converting
relatively high-production wells into community wells may alleviate implementability concerns
stemming from aquifer geometry, areal extent, and yield.  If community wells are to serve more
than 15 connections then coordination with Idaho Department of Environmental Quality would
be required.

This alternative would include a survey of residences during remedial design to determine
whether residences were served by public water, and to determine residences at which COPCs in
drinking water exceed MCLs.
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5.3.6.2  Alternative W6—Overall Protection of Human Health and the Environment

Upper Basin. Because the filtration option for arsenic has not demonstrated an ability to remove
arsenic to concentrations below the draft revised MCL, the filtration option would not adequately
protect human health in areas where arsenic is a concern. The HRO option would be more
protective of human health in these areas. For areas where only lead is a concern, the lead-only
filtration option would protect human health. It is assumed that regulated water systems comply
with applicable state and federal drinking water standards; therefore, for areas inside municipal
water districts this alternative would protect human health.

Lower Basin. In the areas where a suitable alternative aquifer exists this alternative could be
very protective within the limitations discussed under Long-Term Effectiveness(Section 5.3.6.4
below). It is assumed that regulated water systems comply with applicable state and federal
drinking water standards; therefore, for areas inside municipal water districts this alternative
would protect human health.

5.3.6.3  Alternative W6—Compliance with ARARs

This alternative is expected to comply with all drinking-water-specific and general ARARs.

5.3.6.4  Alternative W6—Long-Term Effectiveness

Upper Basin. Some level of laboratory analysis would be necessary to ensure that the remedial
action continues to achieve the MCLs over the long term. During subsequent monitoring
programs, both filter change-out and sampling frequencies could be adjusted according to sample
data and treatment unit performance.

There should be little residual risk from drinking water contaminants in Upper Basin areas
outside municipal water districts  where this alternative is implemented, and this could be
monitored effectively through planned sampling and analysis. However, long-term effectiveness
is expected to vary and depend more on treatment unit maintenance (e.g., chlorine addition and
HRO membrane maintenance or replacement) or filter change-out by residents.

The overall reliability of this alternative would depend directly on the reliability of public water
districts, which is expected to be moderate to high in the Basin. There should be no residual risk
from drinking water contaminants in areas within municipal water districts in the Upper Basin
where this alternative is implemented because a connection to municipal water would provide
safe drinking water.

Lower Basin. Where successfully implemented, this alternative should have moderate to high
long-term effectiveness. Long-term effectiveness would be limited primarily because subsurface
conditions can be neither fully predicted nor guaranteed to be free from potential future adverse
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conditions. A local wellhead protection plan would increase long-term effectiveness of this
alternative by preventing activities that could have potentially adverse effects on the aquifer(s).
in the future.

Overall reliability of this alternative would depend directly on public water district reliability,
which is expected to be moderate to high in the Basin. There should be no residual risk from
drinking water contaminants in Lower Basin areas within municipal water districts where this
alternative is implemented.

5.3.6.5  Alternative W6—Reduction of Toxicity, Mobility, or Volume

This alternative would not destroy contaminants; neither will it reduce concentration, toxicity,
mobility, or volume of contaminants in the source water (i.e., spring or aquifer) because it relies
on point-of-use technologies. However, it would reduce the concentrations of lead and arsenic in
drinking water through point-of-use treatment at some Upper Basin residences. In addition, the
HRO option would reduce toxicity and mobility of arsenic by chlorination. Chlorination would
oxidize the water and thereby maintain most arsenic in the arsenic[V] form, which is both less
toxic and less mobile than the arsenic[III] form.

In all other areas, this alternative would not reduce toxicity, mobility, or volume of lead or
arsenic in drinking water through treatment. Therefore, in these areas it would not satisfy the
statutory preference for alternatives that employ treatment technologies. However, users would
be provided a safe drinking water source that reduces their risk exposure.

5.3.6.6  Alternative W6—Short-Term Effectiveness

Upper Basin. Short-term effectiveness is expected to be moderate to high based on optimized
performance of treatment units.

Lower Basin. Short-term effectiveness of this alternative is also expected to be moderate to high
because bottled water would be provided to users during the planning and implementation phase
of the alternative.

5.3.6.7  Alternative W6—Implementability

Upper Basin. Implementing this alternative would consist of writing and printing instructional
material for treatment units; delivering instructions and treatment units to residences, and
ongoing laboratory analysis. Currently, parts of this alternative (i.e., the lead-only filtration
option) are being implemented in the Basin without major implementation issues.

For residences within public water districts, this alternative is already being implemented in
some areas of the Basin without major implementability concerns. Some coordination with
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existing public water districts would be required for constructing and establishing new
connections.

Lower Basin. Well drilling and abandonment services of the type required for this alternative
are available in the Coeur d’Alene area. However, this alternative is only considered
implementable where a suitable alternative aquifer exists (see Chapter 4).

As discussed above for Alternative W5, the only potentially suitable alternative aquifer identified
for this alternative is the “Older Gravel” channel deposits, a Lower Basin aquifer that is variable
in extent. Currently available information is too limited to evaluate the locations in the Lower
Basin at which a suitable alternative aquifer exists. Therefore, this alternative would have to
include a review of owners’ well logs and/or neighboring well logs for each residence where a
new well is a potential alternate source of drinking water. Bottled water would be provided to
users on an interim basis.

Successfully converting relatively high-production wells into community wells may alleviate
implementability concerns stemming from aquifer geometry, areal extent, and yield.

For residences within public water districts, this alternative is already being implemented in
some areas of the Basin without major implementability concerns. Some coordination with
existing public water districts would be required for constructing and establishing new
connections in the water district.

5.3.6.8  Alternative W6—Cost

The 30-year lifetime cost of Alternative W6 over the entire Basin is estimated to be $2,210,000.
A breakdown of this cost is presented in Table 5-4. This cost has been discounted by 1 percent,
assuming that 1 percent of the total alternative cost will be avoided by potential relocation
actions taken under alternatives for other media. Per-residence order-of-magnitude costs for
individual areas of investigation are presented in Table 5-5. Uncertainty and cost assumptions for
this alternative are discussed in Chapter 6, Comparative Evaluation of Alternatives.

5.3.6.9  Alternative W6—State Acceptance

To be completed after review by state officials.

5.3.6.10  Alternative W6—Community Acceptance

To be completed after the public comment period is complete.
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5.4  DETAILED EVALUATION OF HOUSE DUST ALTERNATIVES

This section provides detailed evaluation of the three house dust alternatives:

•  House Dust Alternative D1—No Action
•  House Dust Alternative D2—Information and Intervention and Vacuum Loan

Program/Dust Mats
•  House Dust Alternative D3— Information and Intervention, Vacuum Loan /Dust

Mats, Interior Source Removal, and Capping/More Extensive Cleaning

In 1990, a pilot house dust cleaning study was initiated in several homes within the Bunker Hill
21-square-mile area (CH2M HILL 1991). This pilot study was conducted prior to remediation of
any exterior soil sources such as yard or neighborhood soil, and involved comprehensive
cleaning of home interiors. The results of the study found that although comprehensive cleaning
of home interiors was successful at reducing house dust lead concentrations in the short term,
carpets and other areas within the home became recontaminated within one year. The study
concluded that home interiors could not be permanently remediated until exterior sources of
contamination had been sufficiently addressed. Therefore, this memorandum assumes that
(except for Alternative D1, which does not involve interior cleaning) no house dust alternative
would be implemented until significant exterior sources, specifically yard and neighborhood soil,
have been permanently remediated.

Assuming that significant exterior sources have been remediated, the decision diagram considers
whether existing house dust concentrations exceed the applicable ARARs for lead. If a home’s
house dust concentration of lead (as measured in dust mats or vacuum samples) does not exceed
acceptable levels for lead in house dust, then it was assumed that significant exposure is not
occurring, that residents would not be at significant risk, and that house dust remediation would
not be necessary for that home. Where house dust concentrations exceed acceptable levels, the
likelihood of recontamination was considered, assuming that significant exterior soil
recontamination would make any house interior remedy ineffective. Therefore, for homes where
exterior recontamination is likely (for example due to frequent flooding of the yard and its
contribution to house dust), it was assumed that the home would be considered for a site-specific
cost estimate and relocation evaluation.

Based on the thought process and assumptions above, the following sections analyze each house
dust alternative in terms of the nine criteria described in Section 5.1.1

                                                     
1 Note: Some of the information in the Sections 5.4.1 through 5.4.3 may be modified in the future as a result of new information
from the Interior House Dust Cleaning Pilot Study that is currently being conducted in several houses at the Bunker Hill area.
Pilot study results are expected in the fall of 2001.
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5.4.1  Alternative D1—No Action

This alternative would leave all contaminated house dust in place, take no action to prevent
exposure, and provide no information or education to exposed individuals.

This alternative is not expected to:

•  Protect human health and the environment
•  Comply with ARARs
•  Have long- or short-term effectiveness
•  Reduce toxicity, mobility, or volume
•  Obtain agency and community acceptance

This alternative is implementable, because it is the current situation, and it would have no cost,
because no action would be required.

5.4.2  Alternative D2—Information and Intervention and Vacuum Loan/Dust Mats

5.4.2.1  Alternative D2—Description

Information and intervention includes pamphlet distribution, press releases, public meetings, and
publicly posted notices to inform the public of potential risks and actions being taken to prevent
these risks. This alternative would also solicit public input and involvement through the press
and at meetings held in each community where residents can communicate their concerns to
stakeholders, obtain answers to questions, and gain support from those in their neighborhood.

Information and intervention is assumed to be provided and administered by the Panhandle
Health District Lead Health Intervention Program, as it has been in the Basin since 1996 and at
the Bunker Hill area for more than 15 years (TerraGraphics 2000c). Information and intervention
would include:

•  Monitoring soil, water, dust, and blood lead concentrations through sampling,
analysis, statistical analysis, and record keeping

•  Public health counseling and nursing in homes, day cares, and schools to educate
residents, teachers, and children about how to prevent exposure and modify their
behavior

•  Distributing educational materials about potential exposure, risky behaviors,
available assistance, and appropriate contact agencies and individuals

•  Administrating a Physician Awareness Program to alert local doctors about the
signs of exposure to contamination, contact information, and appropriate actions
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The information and intervention program is assumed for a 15-year period.

In addition to information and intervention, this alternative would include the vacuum loan
program that was initiated at the Bunker Hill area and administered by the Panhandle Health
District. This program provides free, self-regulated use of a heavy-duty vacuum cleaner equipped
with high efficiency particulate air (HEPA) filters. Vacuums could be checked out from
designated community locations such as manned fire stations. The fire stations would be
responsible for cleaning and maintaining the machines and ensuring that filters are operating
properly.

In addition, dust mats for use in entryways would be provided free of charge to many residents to
reduce the amount of soil tracked into and throughout the home. This would prevent further
contamination of the home and should contribute to a reduction in house dust lead concentrations
over time. In some homes, dust mats might also be sampled to assess and monitor ongoing house
dust concentrations in the home.

The Panhandle Health District would supervise operation and maintenance of the vacuums and
dust mats, track usage statistics, regularly notify residents of vacuum availability, and conduct
any monitoring needed to demonstrate effectiveness and achievement of RAOs. It was assumed
that permanent relocation of a very few homes with very unusual conditions and considerations
might be necessary as part of this alternative.

5.4.2.2  Alternative D2—Overall Protection of Human Health and the Environment

Alternative D2 (Vacuum Loan) should reduce exposure and protect human health primarily
through education, awareness, and the availability of vacuums to remove contaminated dust. The
effectiveness of these efforts has been demonstrated where used at the Bunker Hill area in
combination with yard soil removals. Families whose children had elevated blood lead levels in
the Bunker Hill area were educated, counseled, informed of the potential routes of exposure, and
made aware of the vacuum loan program. Over a period of six months to two years, blood lead
levels in these children decreased to below action levels (TerraGraphics 1997). Follow-up
activities in the Bunker Hill area have shown that the vacuum loan program and general
improvement of home hygiene have significantly reduced house dust concentrations in the home
(TerraGraphics 2000b). Overall effectiveness at protecting residents depends on the individual
counselor or nurse and the receptiveness of parents.

5.4.2.3  Alternative D2—Compliance with ARARs

House dust alternatives must comply both with general ARARs and with those that are specific
to house dust.
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Chemical-Specific ARARs. There are two chemical-specific ARARs that apply specifically to
house dust: Idaho Toxic Air Pollutants (IDAPA 16.01.01.577, 585, 586), and National Ambient
Air Quality Standards (42 U.S.C. 7401 et seq.; 40 CFR 50). Both ARARs protect ambient air
quality by providing acceptable ambient concentrations (AACs) and ambient air quality
standards for emissions of chemicals and particulate matter. Compliance of Alternative D2 with
these ARARs should be assured when air is monitored as part of the Panhandle Health District
Lead Health Intervention Services and by using HEPA filters on vacuums in the vacuum loan
program. There are no general chemical-specific ARARs for the Basin.

Location-Specific ARARs. There are no location-specific ARARs for the Basin that are specific
to house dust. However, there are several general ARARs that apply to the Basin that apply to
the protection of: Native American religious, archeological, and protected historical sites;
nationally- and state-registered historic landmarks and places, and general archeological and
historic sites. Because Alternative D2 would not disturb land or buildings, it should comply with
these ARARs. Several of the regulating agencies provide official lists of these places, and special
care can be taken if any activities must be conducted within these protected areas.

Several of the general ARARs also apply to locating, selecting, designing, and permitting a
hazardous waste storage/disposal facility and the type of waste that can be stored in these areas.
Because this alternative does not involve removal or disposal of significant volumes of
hazardous waste, this alternative would comply with these ARARs. A small volume of
contaminated dust would be collected from vacuums in the vacuum loan program. Because
vacuums will be checked out for a single use for a single residence and will be cleaned between
uses, the volume of contaminated dust accumulating in a vacuum will likely be too low to be
considered hazardous waste. Therefore, the vacuum loan program should comply with these
ARARs.

Finally, a general ARAR that protects floodplains applies to the Basin. Alternative D2 would not
disturb land or homes and therefore is unlikely to have any impact on floodplains within the
Basin, and should comply with this ARAR.

Action-Specific ARARs. The ARARs specific to house dust apply to the generation of dust and
airborne contaminants that could be generated during construction, excavation, and related
activities. Alternative D2 would not disturb land or buildings and should comply with these
ARARs.

Several of the general action-specific ARARs relate to the federal and state requirements for
handling, storing, and treating hazardous wastes. As mentioned above, this alternative would not
involve removing or disposing of significant volumes of hazardous waste, only very small
volumes of contaminated house dust. Any house dust that is collected in the vacuum will be
removed between each use. Therefore, this alternative would comply with these ARARs.
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5.4.2.4  Alternative D2—Long-Term Effectiveness

The long-term effectiveness of this alternative has been demonstrated where its components have
been used at the Bunker Hill 21-square-mile area, as discussed above under Overall
Protectiveness. Previous studies demonstrated that providing informational brochures alone has
little impact on children’s blood lead levels; children of families given prevention information
and cleaning instructions and supplies showed no significant decrease in blood lead
concentrations after 7 months (Lanphear et al. 1996). Ultimately, the long-term effectiveness of
this remedy will depend on residents’ eagerness to take advantage of the vacuum loan program,
willingness to incorporate permanent behavioral changes in their lives, and the quality and
frequency of counseling and educational information provided.

The long-term effectiveness of this alternative should be sufficient at homes where
contamination is near action levels. Simple changes in behavior, feeding, and play habits might
be sufficient to successfully lower children’s blood lead concentrations below the RAO.
However, changes in these habits might not be sufficient to lower blood levels in the long-term
in homes where major exterior sources of contamination have not been removed nor where the
extent of contamination in house dust is much greater than action levels.

5.4.2.5  Alternative D2—Reduction of Toxicity, Mobility, or Volume

Alternative D2 could reduce the mobility and volume of dust that is tracked into the home.
Because approximately two-thirds of lead mass in house dust is from soil and street dust
(Adgate et al. 1998), using dust mats in entryways is expected to substantially reduce the volume
of contaminated dust introduced and the mobility of dust in the home. Using the vacuum loan
program should also reduce the existing volume of dust into the home. Education and outreach is
expected to help reduce the volume and mobility of dust in the home as residents change the
behaviors that can track and spread contaminated dust through the home, and as they improve
home and personal hygiene to protect themselves from contaminated dust. Although no
treatment will be implemented to specifically reduce the toxicity of the contaminated dust,
overall exposure concentrations should be lower, thus lowering the potential for toxicity.

5.4.2.6  Alternative D2—Short-Term Effectiveness

Although education and cooperation by parents could reduce or prevent exposure in the short-
term, it could take some time before the results of these actions are measured in blood lead
concentrations. Therefore, it is difficult to measure short-term effectiveness unless media are
measured directly. House dust concentrations should be measured during implementation to
monitor the impact of the vacuum loan program on reducing lead concentrations. It is expected
that RAOs for house dust concentrations, as opposed to RAOs for blood lead concentrations,
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would be achieved in a relatively short period of time. However, short-term success of this
alternative will depend on participation, receptiveness, and eagerness of individual residents.

This alternative is not expected to impact the local environment because it would not create
major disturbances. Similarly, workers implementing this alternative should be in no danger of
significant exposure to contaminants in house dust.

5.4.2.7  Alternative D2—Implementability

Alternative D2 is implementable because the same or similar health program, the Lead Health
Intervention Program, is currently administered by the Panhandle Health District at the Bunker
Hill area. The results of the Bunker Hill Populated Areas Five-Year Review have shown that this
program can be implemented and provided to a large number of residents. Statistics tracking the
use of the vacuum loan program have shown that use of the program increases when efforts are
made to inform and remind residents of its availability. A similar level of communication would
be required to successfully implement Alternative D2.

This alternative would likely require that the Panhandle Health District hire additional staff,
including nurses, counselors, and door-to-door staff, to address the higher number of homes
serviced by the Lead Health Intervention Program. Acquiring this additional staff could take
some time depending on the availability of qualified staff and the length of time needed to hire
them.

The effectiveness of the remedy can be easily measured by analyzing house dust lead
concentrations in dust mats over time and by measuring blood lead concentrations over time. If
this alternative is not successful at a particular home, additional measures that are components of
the other alternatives could be easily implemented.

5.4.2.8  Alternative D2—Cost

Table 5-6 presents the approximate estimated cost of implementing Alternative D2 at all homes
in the Basin in which house dust concentration in dust mats are greater than 500 mg/kg. The cost
would be approximately $1,390,000. Additional details of the cost estimate are presented in
Appendix F. Approximately 3,755 homes in the Basin had mat concentrations greater than
500 mg/kg, and it was assumed that these homes would require Alternative D2. The estimated
number of homes per community is shown in Table 4-9.

It was assumed that the cost of the Lead Health Intervention Program would be shared with the
cost of soil and drinking water alternatives, with 35 percent of the cost attributable to dust,
55 percent attributable to soil, and 10 percent attributable to drinking water. The vacuum loan
program estimate is based on the relative cost of a similar program currently being implemented
for the Bunker Hill area (personal communication with Jerry Cobb of Panhandle Health District
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6/23/00) and includes the cost of 6 to 8 new HEPA vacuums and an annual fee of $1,500 for
15 years to maintain and clean the vacuums between uses.

5.4.2.9  Alternative D2—State Acceptance

To be completed after public comment period is complete.

5.4.2.10  Alternative D2—Community Acceptance

To be completed after public comment period is complete.

5.4.3  Alternative D3—Information and Intervention, Vacuum Loan/Dust Mats, Interior
Source Removal, and Capping/More Extensive Cleaning

5.4.3.1  Alternative D3—Description

In addition to information and intervention, the vacuum loan program, and dust mats described
above, this alternative would include interior cleaning and removing and replacing some items in
the home that are either difficult to clean effectively or are a source of recontamination. To
ensure cost-effectiveness and prevent recontamination, this alternative should be performed only
after exterior sources of contamination have been permanently remediated. The exact scope of
this alternative will depend on the characteristics of the individual residence. Some homes may
not require all the activities in this alternative. It will be necessary to consider each residence on
a case-by-case basis.

Depending on the needs of an individual residence, interior cleaning may include a one-time
cleaning of hard surfaces—they would be wet washed by a trained contractor according to a
standardized Commercial Cleaning Protocol (TerraGraphics 2000d) using a detergent to remove
any visible soil or dust. Hard surfaces could include ceilings, walls, windows and windowsills,
appliances, wall hangings and lampshades, cupboards, drawers, closets, floors, mirrors, and fans.
If applicable, draperies and throw rugs might also be machine washed or dry-cleaned, as
appropriate, to remove dust embedded in their fibers. Heating and cooling systems may also be
cleaned by a professional contractor. A contractor would use industrial vacuuming systems
equipped with HEPA filters to remove dust or soil from ventilation systems. Any monitoring
required during or after this cleaning to verify effectiveness and worker or resident safety would
also be conducted.

Finally, significant sources of continuous recontamination within the home would be removed
and replaced with new uncontaminated items. Previous studies have shown that carpets and soft
furniture are significant sources of recontamination and exposure because they can hold and
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collect large dust loads and are often in close contact with children and adults (Adgate 1995).
Other studies have shown that it is very difficult to effectively clean these items because,
although vacuuming and/or steam cleaning can remove large particles from carpet or furniture
filling, these methods leave behind smaller and often more contaminated particles (Ewers et al.
1994). A contractor would remove and replace any contaminated carpeting. Other flooring that
could not be sufficiently cleaned, as well as major pieces of soft furniture that are contaminated,
would also be removed and replaced. Minor pieces of soft furniture, such as upholstered
footstools and pet furniture, could be cleaned during hard surface cleaning.

If it is determined that cleaning activities would pose a significant health threat to residents, they
could be temporary relocated during cleaning. This would likely involve a stay in a local hotel
for 3 to 7 days. Any temporary relocation conducted would conform to EPA guidance on
temporary relocation during Superfund actions (USEPA 1996).

This alternative would also consideration of crawl spaces, attics, and basements. Many crawl
spaces are not lined or separated from the foundation of the home, which, in many houses, could
be made of contaminated soil. Therefore, activities conducted in the crawl space such as home
repairs and utility maintenance could result in exposure to contaminated soil. Individual home-
owners who maintain their own home, professional maintenance personnel, and utility workers
are most likely to be exposed to contaminated crawl space soil. Although there is no direct
evidence that crawl space soil significantly contributes to house dust loading, placing a barrier
over the contaminated soil can prevent this type of direct exposure. This alternative would
involve placing a sand cap that is at least 2 inches thick or a synthetic cap over the surface of any
exposed contaminated soil in the crawl space. The cap would prevent direct contact with crawl
space soil. This would minimize the dust generated during maintenance activities, and would
reduce the potential for contaminated soil to be brought into the home on clothing and shoes. If
installing the cap would violate any local codes regarding crawl space height, the appropriate
amount of soil would be removed before installing the cap.

Although there is no direct evidence that dust in accessible attics and basements significantly
contributes to house dust loading, this alternative also addresses these areas. They will be
cleaned during the one-time cleaning of hard surfaces using the standardized cleaning protocols.
Efforts will be made to remove contaminated dust, and any areas with exposed soil can be
isolated using a sand or synthetic cap, or can be removed.

Any monitoring required to demonstrate remedy effectiveness or to monitor resident or worker
exposure would also be conducted to ensure that RAOs are achieved that workers and residents
are protected.

The exact scope of this alternative will be highly dependent on the characteristics of the
individual residence, and each residence will be considered on a case-by-case basis. Some homes
may not require all the activities in this alternative. It was assumed that permanent relocation of a
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very few homes with very unusual site-specific conditions and considerations might be
necessary.

5.4.3.2  Alternative D3—Overall Protection of Human Health and the Environment

Alternative D3 should reduce exposure and protect human health primarily by removing
contaminated house dust from the home, and secondarily through education, awareness, and
continued availability of vacuums. The effectiveness of this type of remedy at reducing blood
lead levels has been demonstrated at the South Riverdale, Toronto site (Langlois et al. 1996 and
Concord Scientific et al. 1989). In this study, ducts were HEPA vacuumed and walls,
windowsills, horizontal surfaces, window coverings, floors, and upholstered furniture were
suction vacuumed. In addition, walls, windowsills, floors, carpets, and upholstered furniture
were wet washed with a detergent. When used in combination with yard soil abatement, blood
lead levels decreased from 14 µg/dL to 4 µg/dL, over four years, faster than controls. Overall
effectiveness at protecting the individuals depends on the receptiveness of participants to
education and their eagerness to use the vacuum loan program.

5.4.3.3  Alternative D3—Compliance with ARARs

Because Alternative D3 contains all components of Alternative D2 (Vacuum Loan), ARAR
compliance of only those additional activities that are part of Alternative D3 are discussed
below.

Chemical-Specific ARARs. Because Alternative D3 includes interior cleaning of homes and the
potential capping of crawlspaces, it could disturb or generate dust from the surfaces of the home
interior. Alternative D3 should comply with both the Idaho Toxic Air Pollutants and National
Ambient Air Quality Standards ARARs that protect ambient air quality. Compliance with these
ARARs should be assured when air monitoring occurs as part of the Panhandle Health District
Lead Health Intervention Services, during household cleaning activities that will generate dust,
and through the use of HEPA filters on vacuums in the vacuum loan program and in commercial
cleaning. There are no general chemical-specific ARARs for the Basin.

Location-Specific ARARs. Several of the general ARARs apply to the protection of Native
American or United States religious, archeological, and/or historical sites.  Alternative D3 should
not disturb land or buildings other than minor construction work within and/or below the home
in the crawl space or basement. It is not likely that a historic, archeological, or religious site
would be located in the crawl space or basement of a residence, so this alternative should be in
compliance with each ARAR. Any discovery of this type of site would result in all work being
stopped until proper agencies and authorities were contacted.

Several of the general ARARs also apply to the location selection, design, and permitting of a
hazardous waste storage/disposal facility and the type of waste that can be stored in these areas.
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Any contaminated crawl space soil or building materials removed and replaced during
implementation of Alternative D3 should be disposed of in compliance with these ARARs.

Finally, a general ARAR that involves protection of floodplains applies to the Basin.
Alternative D3 does not involve significant land or home disturbance other than minor
construction or capping under the home, and therefore is unlikely to have any impact on
floodplains within the Basin. Therefore, Alternative D3 should comply with this ARAR.

Action-Specific ARARs. The ARARs specific to house dust apply to the generation of dust and
airborne contaminants that could be created during construction and excavation and related
activities. During cleaning activities it is expected that some dust will be generated. Wet washing
techniques, HEPA filters on vacuums, and air monitoring during cleaning activities should assure
compliance with these ARARs.  Any work conducted in a crawl space or basement with an
exposed foundation or an attic could also generate dust. Compliance with ARARs should be
assured with use of air monitoring and dust suppression techniques during construction activities.

Several of the general action-specific ARARs relate to the federal and state requirements for
handling, storing, and treating hazardous wastes. As mentioned above, this alternative will
involve removing and disposing carpet, soft furniture, and crawl space soils/debris which could
be classified as hazardous waste. A qualified contractor will dispose of the contaminated
materials and should be in compliance with these ARARs.

5.4.3.4  Alternative D3—Long-Term Effectiveness

As described above under Overall Protection, the long-term effectiveness of this type of remedy
was demonstrated at the South Riverdale, Toronto site (Langlois et al. 1996, Concord Scientific
et al. 1989). However, the pilot house dust cleaning study initiated in 1991 in the Bunker Hill
21-square-mile area (CH2M HILL 1991) concluded that home interiors could not be
permanently remediated until exterior sources of contamination had been addressed. Therefore,
Alternative D3 will have the greatest long-term effectiveness if it is implemented only after
major exterior sources have been remediated. Long-term effectiveness should also be enhanced
by residents continuing to use the vacuum loan program. Because this remedy has been
successfully implemented at other sites, it is reasonable to expect that it will also be a reliable
alternative for the Basin and that there should little residual risk from house dust contamination
once the alternative is fully implemented.

In addition, the placement of a sand or synthetic cap in crawl spaces and cleaning attics or
basements is expected to be effective at reducing exposure while these areas are being used, and
at reducing their contribution to overall house dust concentrations in the long term. Ultimately,
long-term effectiveness will depend on the integrity of the sand/synthetic cap and the potential
for recontamination of attics and basements. Disturbance of the cap or recontamination could
reduce long-term effectiveness. The monitoring included in this alternative should provide a way
to correct problems with cap integrity.
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5.4.3.5  Alternative D3—Reduction of Toxicity, Mobility, or Volume

Alternative D3 is expected to significantly reduce the volume and mobility of contaminated
house dust in the home. Volume will be reduced through cleaning and vacuuming by a
professional contractor and by individual residents using the vacuum loan program. Additional
volume will also be reduced by removing and replacing contaminated carpeting and some
contaminated upholstered furniture. Removing these items will also prevent mobility of
contaminated dust because they generally contribute to recontamination in the home. Dust
mobility will also be severely limited in crawl spaces by placing sand/synthetic caps. Although
no treatment will be implemented to reduce the toxicity of the contaminated dust, overall
exposure concentrations should be lowered by cleaning, and exposure should be eliminated in
crawl spaces, attics, and basements, thus lowering the potential for toxicity to occur.

5.4.3.6  Alternative D3—Short-Term Effectiveness

The short-term effectiveness of this type of remedy at reducing house dust lead concentrations
has been demonstrated at the South Riverdale, Toronto site (Langlois et al. 1996, Concord
Scientific et al. 1989). Sampling immediately after remediation using the vacuum method
indicated that vacuuming removed 42 percent of the lead from floors, 16 percent from horizontal
surfaces, and 30 percent from ducts. Effectiveness of wet washing floors, carpets, walls, and
upholstered furniture were between 1 percent and 7 percent each. Lead loading decreased from 9
mg/m2 to 4 mg/m2 during the study. Repeat sampling 4 months later found that lead loading and
concentrations remained low. Blood lead levels at the site decreased from 14 µg/dL to 4 µg/dL
during a 4-year period that included the interior cleaning and soil remediation. Therefore, it is
anticipated that Alternative D3 will be effective in the short-term and that RAOs will be
achieved immediately after cleaning is complete. In the event that RAOs are not achieved
immediately after cleaning, the home should be considered for additional remedial activities.

Workers should be protected during remedy implementation because all contractors will receive
safety training prior to implementation. Additional air monitoring during remediation should also
protect worker health and exposure. This alternative is not anticipated to create any environ-
mental impacts.

5.4.3.7  Alternative D3—Implementability

Because Alternative D2 (Vacuum Loan) is part of Alternative D3, it is assumed that the
implementability of those common elements would be similar to that described above for
Alternative D2. The elements of Alternative D3 that are not in Alternative D2 (cleaning heating
and cooling systems, removing and replacing carpet and upholstered furniture, and cleaning hard
surfaces) should be implementable in the Basin, because this type of alternative has been reliably
implemented at other sites, as described above.
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The results of the Interior Dust Cleaning Pilot study that is currently under way should also
further clarify the implementability, short-term effectiveness, and reliability of the interior
cleaning activities in Alternative D3. The pilot study should clarify whether cleaning heating and
cooling systems, removing and replacing carpet and upholstered furniture, and cleaning hard
surfaces will successfully decrease lead loading rates and house dust lead concentrations as
measured in dust mats in the home.

To implement the interior cleaning included in Alternative D3, qualified contractors would need
to be hired and trained. For the Interior Cleaning House Dust Pilot study, the Army Corps of
Engineers has been coordinating with the state contractor (TerraGraphics) to hire, train, and
supervise the cleaning crews as well as monitor worker protection. This type of agency
coordination would likely be required to successfully implement this alternative throughout the
Basin.

Capping crawl space soil with a sand cap is a relatively simple process. Sand can be blown into
the space using commercial industrial equipment or the area can be covered with a synthetic cap
to provide a relatively quick and effective cap. Cleaning accessible attics and basements and
repeatedly cleaning hard and soft surfaces could be performed by the same contractor that
performs the interior cleaning portion of the alternative.

5.4.3.8  Alternative D3—Cost

The approximate cost of implementing Alternative D3 throughout the Basin is about $7,610,000.
Details of the cost estimate are presented in Table 5-6 and Appendix F. Based on the extent of
contamination (vacuum bag concentrations greater than 500 mg/kg), it was assumed that
approximately 4,355 homes in the Basin would be cleaned as part of this alternative. The
estimated number of homes per community is shown in Table 4-9. For the purpose of this
technical memorandum it was assumed that homes with higher levels of contamination (vacuum
bag concentrations exceeding 1,500 mg/kg) will require the more extensive cleaning components
of this alternative, i.e., the one-time cleaning of hard surfaces, heating/cooling system cleaning,
attic/basement area cleaning, and carpet/furniture removal and replacement. Based upon the
available extent of contamination data it was assumed that approximately 714 homes in the Basin
will require this more extensive cleaning. It was also assumed that 50 percent of these more
heavily impacted homes contain crawl spaces that will require capping.

It was assumed that the cost of the Lead Health Intervention Program would be shared with soil
and drinking water alternatives, with 35 percent of the cost attributable to dust, and 55 and
10 percent attributable to soil and drinking water alternatives, respectively.

Cost estimates were based on preliminary cost estimates for the Interior Dust Cleaning Pilot
Work Plan, made by U.S. Army Corps of Engineers professional cleaning subcontractors
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(personal communication with Elizabeth Dierich 6/27/00).2 It was assumed that interior cleaning
would be conducted according to established protocols developed and presented in the Pilot
Work Plan (TerraGraphics 2000d).

The estimate assumed that:

•  Heating and cooling systems and hard surfaces would be cleaned once

•  600 square feet of contaminated carpet or other flooring (excluding linoleum)
would be removed, disposed, and replaced

•  One couch and two non-reclining chairs (excluding mattresses) would be
removed, disposed, and replaced

•  House dust concentrations would be monitored during cleaning using real-time
monitoring equipment and during subsequent visits to measure dust mats and/or
vacuum bags as part of the Lead Health Intervention Program

The estimate for capping the crawl space assumed a 1,000-square-foot home with a square
foundation and no interior columns. The estimate includes labor and materials to excavate
6 inches of soil in the crawl space (if needed), dispose any excavated soil, install the cap, monitor
dust concentrations, and inspect the cap’s integrity during installation. The cost of monitoring,
inspection, and repair was not included in the cost estimate, because these would be addressed in
remedial design and implementation.

The estimate also assumed that no asbestos abatement or concerns were present and included
costs for personal protective equipment and exhaust machinery required to protect the safety of
workers during installation.

5.4.3.9  Alternative D3—State Acceptance

To be completed after public comment period is complete.

5.4.3.10  Alternative D3—Community Acceptance

To be completed after public comment period is complete.

                                                     
2 Note to reviewers: Cost estimates are based on verbal estimates from the U.S. Army Corps representative in charge of
collecting bids for this type of work for the Interior Cleaning Pilot at the Bunker Hill area. At the publication of this document,
collection of bids was not complete. Upon completion of the Pilot, actual costs will be available to modify estimated costs for this
alternative, if necessary.
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5.5  DETAILED EVALUATION OF ALTERNATIVES FOR FISH CONSUMPTION

For this technical memorandum, a limited number of alternatives have been assembled to address
the fish consumption pathway. The alternatives were assembled to supplement ecological
remedial actions that will be designed to provide long-term protectiveness of fisheries. The
assembled alternatives are directed at providing protection of human health through information
and intervention, and monitoring. The three retained alternatives for fish consumption are:

•  Fish Alternative F1—No Action
•  Fish Alternative F2—Information and Intervention
•  Fish Alternative F3—Information and Intervention and Monitoring

Due to this limited selection, a detailed evaluation in this section, addressing each of the nine
criteria, was not considered warranted. A brief comparative analysis of the three alternatives is
provided in Chapter 6.
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Recreational Area S2 S3 S4
Springston Beach Site (West) $34,700 $98,900 $130,000
Springston Beach Site (East) $34,700 $98,900 $130,000
Thompson Lake $34,700 $98,900 $324,000
Medimont $34,700 $98,900 $344,000
Rainy Hill Picnic and Fishing Area $34,700 $98,900 $344,000
Highway 3 Bridge Area $34,700 $98,900 $373,000
Rose Lake Access Area $34,700 $98,900 $373,000
Totals $242,900 $692,300 $2,018,000

Alternative S2 = Information and Intervention
Alternative S3 = Access Modifications
Alternative S4 = Information and Intervention, Access Modifications, and Partial Removal/Barriers.

Table 5-1
Order-of-Magnitude Cost Estimate - Soil

Estimated Cost Per Recreational Area

Recreational Area Soil Alternatives

Tables 5-1,2 ,3 Soil Costs.xls 1
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Residential Area
Lead PRG 500 ppm 1,000 ppm 500 ppm 1,000 ppm 500 ppm 1,000 ppm
Lower Basin $151,000 $268,000 $10,223,000 $9,597,000 $16,087,000 $15,031,000
Kingston $125,000 $165,000 $9,590,000 $6,659,000 $15,073,000 $10,428,000
Side Gulches $168,000 $63,000 $10,011,000 $1,995,000 $15,756,000 $3,142,000
Ninemile $34,000 $40,000 $2,585,000 $1,613,000 $4,061,000 $2,525,000
Mullan $201,000 $228,000 $14,043,000 $8,407,000 $22,188,000 $13,254,000
Osburn $216,000 $132,000 $11,465,000 $3,732,000 $18,062,000 $5,883,000
Silverton $71,000 $45,000 $3,411,000 $1,166,000 $5,242,000 $1,794,000
Wallace $311,000 $318,000 $17,964,000 $9,768,000 $28,296,000 $15,312,000
Canyon Creek $82,000 $98,000 $4,283,000 $2,728,000 $6,752,000 $4,278,000
Relocation Costs $7,981,000 $4,154,000 $7,981,000 $4,154,000 $7,981,000 $4,154,000
20-Year Repository Costs - - $201,000 $109,000 $753,000 $407,000
Totals $9,340,000 $5,511,000 $91,757,000 $49,928,000 $140,251,000 $76,208,000

Alternative S2 = Information and Intervention
Alternative S4 = Partial Removal
Alternative S5 = Complete Removal
For residential properties, Alternatives S2, S4, and S5 include relocation, if necessary.   

S2 S4 S5

Table 5-2
Order-of-Magnitude Cost Estimate - Soil
Estimated Cost Per Residential Property

Residential Area Soil Alternatives

Tables 5-1,2 ,3 Soil Costs.xls
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Types of Other Areas S2 S3 S4 S5
Street Rights-of-Way $104,000 $1,404,000 $16,234,000 $24,104,000
Common Areas $104,000 $204,000 $1,614,000 $2,354,000
Commercial and Undeveloped Property $104,000 $604,000 $17,404,000 $25,979,000
Totals $312,000 $2,212,000 $35,252,000 $52,437,000

Alternative S2 = Information and Intervention
Alternative S3 = Access Restrictions
Alternative S4 = Partial Removal
Alternative S5 = Complete Removal

Soil Alternatives for Other Areas

Table 5-3
Order-of-Magnitude Cost Estimate - Soil
Estimated Cost Per Type of Other Area

Tables 5-1,2 ,3 Soil Costs.xls 3
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Areas W1 W2 W3 W4 W5 W6
Mullan $0 N/A $7,000 $7,400 $14,500 $7,400
Woodland Park, Cornwall, Mace, Burke $0 N/A $0 $0 $0 $0
Gem, Frisco, Black Bear, Yellow Dog $0 N/A $7,000 $1,636,000 $14,500 $7,000
Black Cloud, Zanettiville, Day Rock $0 N/A $7,000 $693,000 $14,500 $7,000
McCarthy $0 N/A $13,000 $637,000 $29,000 $13,000
Wallace $0 N/A $0 $0 $0 $0
Silverton $0 N/A $7,000 $7,400 $14,500 $7,400
Osburn $0 N/A $7,000 $7,400 $14,500 $7,400
Big Creek $0 N/A $0 $0 $0 $0
Montgomery Gulch $0 N/A $0 $0 $0 $0
Moon Creek $0 N/A $13,000 $1,415,000 $29,000 $13,000
Nuckols Gulch $0 N/A $13,000 $750,000 $29,000 $13,000
Sunny Slopes $0 N/A $0 $0 $0 $0
Terror Gulch $0 N/A $7,000 $982,000 $14,500 $7,000
Two Mile Creek $0 N/A $13,000 $988,000 $29,000 $13,000
Lower Basin (Cataldo and Harrison) & Kingston $0 N/A $906,000 $3,295,000 $2,289,000 $1,720,000
Subtotal Alternative Cost (all areas) $0 N/A $1,000,000 $10,400,000 $2,500,000 $1,800,000
Relocation Discounta 1% N/A $10,000 $104,000 $25,000 $18,000
Information and Intervention Costb $428,000 $428,000 $428,000 $428,000 $428,000
Total Cost Discounted for Relocation $0 $428,000 $1,418,000 $10,724,000 $2,903,000 $2,210,000

a Relocation discount assumes that 1% of the total alternative cost will be avoided by potential relocation actions taken under alternatives for other media.
b Drinking water components of information and intervention costs assumed to be 10% of total Basin-wide information and intervention cost.
N/A = Not Applicable

Alternative W1 = No Action
Alternative W2 = Public Information
Alternative W3 = W2 + Residential Treatment
Alternative W4 = W2 + Alternative Source, Public Water Utility
Alternative W5 = W2 + Alternative Source, Groundwater
Alternative W6 = W2 + Multiple Alternative Sources

Table 5-4
Order-of-Magnitude Cost Estimate - Drinking Water

Estimated Cost Per Area

SEA\Table 5-4 Water Basin Costs.xls 1
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W3 W4 W5 W6

Mullan In $6,500 $7,400 $14,500 $7,400
Burke/Ninemile

Woodland Park, Cornwall, Mace, Burke In $6,500 $7,400 $14,500 $7,400
Gem, Frisco, Black Bear, Yellow Dog Out $6,500 $1,636,000 $14,500 $6,500
Black Cloud, Zanettiville, Day Rock Out $6,500 $693,000 $14,500 $6,500
McCarthy Out $6,500 $318,500 $14,500 $6,500

Wallace In $6,500 $7,400 $14,500 $7,400
Silverton In $6,500 $7,400 $14,500 $7,400
Osburn In $6,500 $7,400 $14,500 $7,400
Side Gulches

Big Creek In $6,500 $7,400 $14,500 $6,500
Montgomery Gulch In $6,500 $7,400 $14,500 $6,500
Moon Creek Out $6,500 $707,500 $14,500 $6,500
Nuckols Gulch Out $6,500 $375,000 $14,500 $6,500
Sunny Slopes In $6,500 $7,400 $14,500 $6,500
Terror Gulch Out $6,500 $491,000 $14,500 $6,500
Two Mile Creek Out $6,500 $494,000 $14,500 $6,500

Lower Basin (Cataldo and Harrison) & Kingston Partial $6,500 $7,400 or $34,500a $14,500 $14,500 or $7,400a

a Per-unit cost will depend on location of residences relative to public water district service area boundaries

Alternative W1 = No Action
Alternative W2 = Public Information
Alternative W3 = W2 + Residential Treatment
Alternative W4 = W2 + Alternative Source, Public Water Utility
Alternative W5 = W2 + Alternative Source, Groundwater
Alternative W6 = W2 + Multiple Alternative Sources

Area of Investigation

Table 5-5

Estimated Cost Per Residence
Order-of-Magnitude Cost Estimate - Drinking Water

Drinking Water Alternatives
In or Out of 

Water District

Table 5-5 Water Residence Costs.xls 1
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                Total Cost of Alternativesa

Area of Investigation/Item D1 D2 D3
Lower Basin $0 $54,000 $977,000
Kingston $0 $47,000 $342,000
Side Gulches $0 $42,000 $1,239,000
Ninemile $0 $17,000 $822,000
Mullan $0 $49,000 $1,345,000
Osburn $0 $58,000 $255,000
Silverton $0 $22,000 $454,000
Wallace $0 $64,000 $1,144,000
Real-Time Monitoring Equipment $0 $7,400 $7,400
Vacuum Loan Program $0 $16,000 $16,000
35% of Lead Health Intervention Program Costs $0 $1,008,000 $1,008,000
Totals (rounded) $0 $1,390,000 $7,610,000

a  Includes 30% contingency, 10% mobilization, and 10% administration costs.

Alternative D1 = No Action
Alternative D2 = Information and Intervention, Vacuum Loan/Dust Mats
Alternative D3 = D2 + Capping/More Extensive Cleaning

Table 5-6
Order-of-Magnitude Cost Estimate -  House Dust

Estimated Cost Per Area

SEA\Table 5-6 Dust Cost.xls 1 of 1



HUMAN HEALTH ALTERNATIVES TECH MEMO, COEUR D'ALENE BASIN, IDAHO Chapter 6
PUBLIC COMMENT DRAFT Date:  10/18/00
RAC, EPA Region 10 Page 6-1
Work Assignment No. 069-RI-CO-102Q

SEA\CDA FS CHAPTER 6.DOC

CHAPTER 6
COMPARATIVE EVALUATION OF ALTERNATIVES

This chapter provides a comparative analysis of the alternatives presented and screened in the
preceding chapter using the nine criteria established by EPA guidance (1988). The analyses are
presented for each of the four media (soil, drinking water, dust, and fish) in the following
sections. The comparative analyses are portrayed graphically for each medium in
Tables 6-1 through 6-4.

6.1  COMPARATIVE EVALUATION OF SOIL ALTERNATIVES

This section compares each of the soil alternatives discussed in Chapter 5 to each other using the
nine screening criteria. The soil alternatives identified for recreational areas were:

•  Alternative S1 – No Action
•  Alternative S2 – Information and Intervention
•  Alternative S3 – Information and Intervention and Access Modifications
•  Alternative S4 – Information and Intervention and Partial Removal and Barriers

Alternatives identified for remediation of soil in residential yards include:

•  Alternative S1 – No Action
•  Alternative S2 – Information and Intervention
•  Alternative S4 – Information and Intervention, Partial Removal and Barriers
•  Alternative S5 – Information and Intervention, Complete Removal

Alternatives identified for other areas (street rights-of-way, common areas, and commercial and
undeveloped properties) include:

•  Alternative S1 – No Action
•  Alternative S2 – Information and Intervention
•  Alternative S3 – Information and Intervention and Access Modifications
•  Alternative S4 – Information and Intervention, Partial Removal and Barriers, and

Access Modifications
•  Alternative S5 – Information and Intervention and Complete Removal

A summary of the comparative analysis for each of the soil alternatives is provided in Table 6-1.
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6.1.1  Soil Alternatives—Overall Protection of Human Health and the Environment

Alternative S1 (No Action) would not include information and intervention or remediation of
contaminated soil. Because Alternative S1 would not reduce potential exposure to contaminated
soil, Alternative S1 is not expected to protect human health.

Alternative S2 (Information and Intervention) would reduce exposure by providing information
to residents on behavior modifications. Although the behavior modifications would probably
decrease blood lead levels, it is unlikely that the information and intervention program of
Alternative S2 would reduce blood lead concentrations to levels that are fully protective of
human health. In addition, it is unlikely that Alternative S2 would reduce blood lead levels to a
point that would remain constant over time.

Alternatives S4 (Partial Removal and Barriers) and S5 (Complete Removal) would reduce
exposure by removing contaminated soil from residential yards and gardens and installing clean
soil (in addition to the information and intervention program of Alternative S2). Alternative S4
would include an institutional controls program to prevent future exposure from construction
such as home remodeling and additions. The institutional controls program would probably not
be needed for Alternative S5, because this alternative would completely remove contaminated
soil. Alternatives S4 and S5 are expected to protect human health.

For recreational and other areas, Alternative S2 (Information and Intervention) would provide
users with information about potential exposure and methods of modifying behavior to minimize
exposure and risk. Alternative S3 (Access Modifications) would provide the same information
but would also fence selected sites or provide other barriers to prevent or control access.
Alternative S3 would be more protective of human health than Alternative S2, because
minimizing access would reduce exposure to soil in these areas. Alternative S2 would also
reduce exposure but would allow more opportunity for exposure of site users to contaminants.
Alternatives S4 and S5 would selectively remove soil and provide access restrictions to reduce
exposure, and would still allow continued use of portions of recreational areas. For Alternative
S4 an institutional control program would be needed to prevent future exposure from
construction activities. The institutional controls would probably not be needed for Alter-
native S5, because S5 would completely remove contaminated soil.

6.1.2  Soil Alternatives—Compliance with ARARs

Alternatives S1 (No Action) and S2 (Information and Intervention) would not reduce lead
concentrations in contaminated soil and would not meet the 400 ppm preliminary remediation
goal (PRG) for lead in soil discussed in Section 2.2.2.

Alternatives S4 (Partial Removal and Barriers) and S5 (Complete Removal) would reduce lead
concentrations below the 400 ppm PRG. The information and intervention program of
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Alternative S2 would reduce blood lead levels, but it is unlikely to reduce them to the TBC
recommended blood lead level for children of 10 µg/dL. Alternatives S4 and S5 would
contribute to reduced blood lead levels and should eventually attain 10 µg/dL. Alternative S1
would not reduce exposure to soil above the 400 ppm PRG for lead. Because Alternative S1
would not reduce blood lead levels, it is unlikely that it would be able to meet the TBC
recommended blood lead level for children of 10 µg/dL.

Because Alternatives S4 and S5 would include excavation, there would be some possibility that
Native American or other archaeological artifacts could be encountered during excavation
activities. During implementation of Alternatives S4 and S5, it would be necessary to evaluate
areas on a case-by-case basis to determine if they are Native American or archaeological sites.
To comply with ARARs related to such sites, it would be necessary to provide archeological
expertise to evaluate their significance and to manage artifacts that could be encountered during
excavation. Because Alternatives S1 and S2 would not include excavation, it is unlikely that
these alternatives would involve compliance with ARARs related to Native American or
archeological sites.

Because Alternatives S2, S4, and S5 could involve demolition, these alternatives would need to
comply with ARARs related to historic preservation. Alternative S1 would not include any
actions that would require compliance with historic preservation ARARs.

Alternatives S4 and S5 would generate contaminated soil, and Alternatives S2, S4, and S5 could
generate waste material from demolition of structure. These alternatives would need to comply
with the relevant and appropriate portions of solid waste and surface mining ARARs.
Contaminated soil generated by Alternatives S4 and S5 would be disposed in repositories in the
Basin designated specifically for soil disposal. Alternative S1 would not generate contaminated
soil or other wastes that would require compliance with these ARARs.

Alternatives S4 and S5 could generate significant quantities of fugitive dust during soil
excavation, hauling, and disposal, and Alternatives S2, S4, and S5 could generate fugitive dust
during demolition. Water or chemical dust suppressants would need to be used during these
activities to comply with the State of Idaho and federal ARARs related to air pollution control.
Alternative S1 would not result in the generation of fugitive dust that would require compliance
with air pollution control ARARs.

Transfer of property could occur under any of the alternatives. Property transfers would need to
comply with State of Idaho and federal ARARs related to disclosure of the presence of
hazardous materials or substances and the presence of any known lead-based paint and/or lead-
based paint hazards. The information and intervention program of Alternatives S2, S4, and S5
would probably provide the required information. Under Alternative S1 no information would be
provided and Alternative S1 might not comply with these ARARs.

Alternatives S2, S4, and S5 would include public health studies of residential soil contamination
and blood lead levels. These studies would need to comply with State of Idaho ARARs related to
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exemption of study records from public disclosure. Alternative S1 would not include any public
health studies that would require compliance with these ARARs.

For recreational and other areas, Alternative S3 (Access Modifications) would not reduce
concentrations of lead in soil below the 400 ppm PRG. Alternative S3 would provide the same
information as Alternative S2 and would eliminate potential exposure except for site trespassers.
Alternative S3 would be expected to have a more significant impact on lowering blood lead
levels than Alternative S2. Because Alternative S3 would not involve significant disturbance of
soil, the alternative would comply with ARARs related to historic preservation and
archaeological sites and soil disposal. Alternative S3 is expected to have no adverse impacts to
the floodplain, and therefore would comply with the ARARs.

For recreational areas, Alternative S4 would include the information and intervention aspects of
Alternative S2 with some of the access modifications of Alternative S3. In addition,
Alternative S4 would include installation of barriers (paving) that would further reduce the
potential for exposure to contaminated soil and would reduce blood lead levels. Alternative S4
would disturb soil, and care would need to be taken to comply with ARARs if historic
preservation and archaeological sites are an issue. Excavated contaminated soil would need to be
managed in accordance with the relevant and appropriate portions of solid waste and surface
mining ARARs.

6.1.3  Soil Alternatives—Long-Term Effectiveness

For residential properties, Alternative S2 (Information and Intervention) would continue to be
effective as long as the information and intervention program is maintained. Relocation of
residents under Alternatives S2, S4 (Partial Removal and Barriers), and S5 (Complete Removal)
would remove some residents from areas of contamination and as long as residents remained in
areas with uncontaminated soil these alternatives would continue to be effective.

For remediated residential yards with little potential for recontamination, Alternatives S4 and S5
would continue to be effective as long as the institutional controls program is maintained. Some
residential yards could be recontaminated because of flooding, poor residential drainage systems,
or dust from unpaved roads. Residential yards with some potential for recontamination would
need to be monitored and could require additional remediation during the 30-year cleanup
period. Potential recontamination would continue to be a concern until the environmental
cleanup of the Basin is complete.

For recreational and other properties, Alternative S2 would continue to be effective during the
period that the information and intervention program is conducted (assumed to be 15 years).
Similarly, Alternative S3 (Access Modifications) would continue to be effective as long as the
information and intervention program of Alternative S2 and access controls are maintained.
Alternative S4 would continue to be effective as long as the information and intervention
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program and access restrictions are maintained and the paved areas and other areas are cleaned
after recontamination that might occur during flooding.

Because Alternative S1 (No Action) does not include any actions to reduce exposure risks, it
would not have any long-term effectiveness.

6.1.4  Soil Alternatives—Reduction of Toxicity, Mobility, or Volume

Neither Alternative S1 (No Action), S2 (Information and Intervention), or S3 (Access
Modifications) would significantly reduce the toxicity, mobility, or volume of contaminated soil
within remediated areas. Alternative S4 (Partial Removal and Barriers) would reduce the volume
and mobility of contaminated soil in remediated areas by removing some contaminated soil.
Alternative S5 (Complete Removal) would completely remove contaminated soil from
remediated areas. However, although the contaminated soil would be disposed in repositories
within the Basin, thereby reducing contaminant mobility, the overall volume of contaminated
soil in the Basin would not be reduced.

6.1.5  Soil Alternatives—Short-Term Effectiveness

The information and intervention program of Alternative S2 (Information and Intervention)
would become effective as soon as it is implemented. Alternatives S4 (Partial Removal and
Barriers) and S5 (Complete Removal) would reduce potential exposure to contaminated soil and
would become effective as soon as soil excavation and restoration is complete. Alternative S1
would not include any actions to reduce the potential exposure to contaminated soil and would
not be effective.

Alternatives S2, S4, and S5 could result in the short-term generation of fugitive dust from soil
excavation, transport, and disposal or from the demolition of residential housing. Dust
suppression techniques would need to be used during implementation of these alternatives to
minimize potential public health impacts. Alternative S1 (No Action) would not include any
actions that could generate fugitive dust, and this alternative would not increase adverse impacts
to public health.

For recreational and other properties, Alternatives S2 and S3 (Access Modifications) would
become effective as soon as the information and intervention program and access restrictions are
implemented. Under Alternative S2 users of the recreational areas would be informed of
potential risks and would be provided with assistance in modifying their behavior to reduce
exposure. Under Alternative S3, access to the recreational areas would be modified or controlled,
and potential users would be provided with the same information as in Alternative S2.
Alternative S4 would become effective as soon as soil removal and restoration and site
improvements are completed.
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Neither Alternative S1, S2, nor S3 would require any significant disturbance of soil at the
recreational areas, and would not result in short-term impacts to public health. Alternative S4
would involve significant disturbance of soil at the recreational areas. Fugitive dust controls
would be needed during soil excavation, loading, hauling, and transport to prevent short-term
impacts to public health.

6.1.6  Soil Alternatives—Implementability

Alternative S1 (No Action) is easiest to implement because it would involve no action. The
information and intervention program of Alternatives S2 (Information and Intervention), S4
(Partial Removal and Barriers), and S5 (Complete Removal) would probably require the
Panhandle Health District to hire additional staff to prepare and distribute information, attend
public meetings, and visit and counsel residents. Some time would be required to fund positions
for new staff and to hire and train staff to implement the information and intervention program.
Extensive contact with residents would be required to remediate and restore yards and gardens
under Alternatives S4 and S5. Each yard remediation would need to be approached on a case-by-
case basis to evaluate and address the unique needs of residents. Although this process would be
time-consuming and difficult to implement, it is implementable and was proven to add value
during the Bunker Hill area remediation.

For recreational properties, Alternative S1 is also easiest to implement because it would involve
no action. Alternative S2 for recreational properties would probably require the Panhandle
Health District to hire additional staff to prepare and distribute information, attend public
meetings, and visit recreational areas during the summer season to provide information to users.
Alternative S3 would have the same staff requirements for the information and intervention
program as Alternative S2. Alternative S4 would require hiring a contractor for excavating,
loading, transporting, and disposing contaminated soil and to install barriers.

6.1.7  Soil Alternatives—Cost

Alternative S1 (No Action) has no cost.

For residential properties, the information and intervention program in combination with
relocation of some residents under Alternative S2 (Information and Intervention) would cost
approximately $9,340,000 with a PRG of 500 ppm lead and $5,511,000 with a PRG of
1,000 ppm lead. These costs are low relative to the costs for additional yard remediation included
in Alternatives S4 (Partial Removal and Barriers) and S5 (Complete Removal). The additional
cost for yard remediation would cause Alternatives S4 and S5 to cost more than an order of
magnitude greater than Alternative S2. Alternative S4 would cost approximately $91,757,000
with a PRG of 500 ppm lead and $49,928,000 with a PRG of 1,000 ppm lead. Alternative S5
would cost approximately $140,250,000 with a PRG of 500 ppm lead and $76,208,000 with a
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PRG of 1,000 ppm lead. For the purposes of this memorandum, relocation costs were calculated
the same for Alternatives S2, S4, and S5 with the assumption that 5 percent of residences with
contaminated soil would be relocated.

For recreational areas, Alternative S2 would cost approximately $243,000, Alternative S3 would
cost approximately $692,000, and Alternative S4 would cost approximately $2,018,000.
Alternative S3 provides a significant reduction in potential exposure to contaminants for
approximately $450,000 more than Alternative S2. Alternative S4 provides a similar reduction in
exposure as Alternative S3, for approximately $1,780,000 more than Alternative S2, and
$1,330,000 more than Alternative S3.

For other areas (street rights-of-way, common areas, and commercial and undeveloped property),
the total cost allocated for Alternative S2 would be approximately $312,000, for Alternative S3
(Access Modifications) approximately $2,212,000, for Alternative S4 (Partial Removal and
Barriers) approximately $35,252,000, and for Alternative S5 (Complete Removal) approximately
$52,437,000.

6.1.7.1  Uncertainty and Conservatism in Soil Alternative Costs

As discussed in other chapters of this memorandum, several key assumptions were made to
develop and estimate costs for feasible alternatives for the Basin-wide human health alternatives.
The assumptions that were made, while appropriate for feasibility-level evaluations, do result in
costs that have a fair amount of uncertainty and conservatism. As more data becomes available
and more-detailed evaluations are conducted, the uncertainty and conservatism in the costs are
expected to reduce.

For the soil alternatives, key assumptions that affect costs include:

•  Residential properties with lead concentrations exceeding 500 ppm and 1,000
ppm are assumed to require remediation. Assuming higher cleanup goals will
obviously result in fewer properties being remediated and lower costs.

•  The number of residential yards needing remediation was established on the basis
of sampling about 10 percent of the residences in the Basin.

•  The net present value of the information and intervention program for the Basin is
estimated to be $3,580,000. $1,358,000 of this Basin-wide I&I program is
assumed for residential yards, $243,000 for recreational areas, and $313,000 for
other areas.

•  O&M costs are assumed to be minimal for all residential yard cleanups. O&M
costs are assumed to be the responsibility of the owners following completion of
the remedy. Percentage increases in costs were added to some residential areas of
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investigation that are susceptible to flooding or that might require drainage and
street improvements.

•  Costs for remedial alternatives for other areas (street rights-of-way, common
areas, and commercial and undeveloped property) that are assumed in this
memorandum should be considered as cost allowances until additional data is
available and specific property reconnaissance conducted. Detailed cost estimates
have not been prepared for these areas of potential remediation.

•  Costs for recreational areas are based, in part, on costs for similar efforts
conducted in the Lower Basin and on cursory reconnaissance of the recreational
areas assumed for this analysis. No detailed layout or measurement of remedy
components was conducted. Additional or different recreational areas could also
require remediation. The actual remedy components needed at any one
recreational area may differ from those assumed in this memorandum. The costs
included should be assumed to be allowances that will be further refined during
remedial design.

6.1.8  Soil Alternatives—State Acceptance

Will be evaluated and compared after review by state agencies.

6.1.9  Soil Alternatives—Community Acceptance

Will be evaluated and compared after the public comment period is completed.

6.2  COMPARATIVE EVALUATION OF DRINKING WATER ALTERNATIVES

This section compares the drinking water alternatives to each other using the nine screening
alternatives. The drinking water alternatives are:

•  Drinking Water Alternative W1—No Action
•  Drinking Water Alternative W2—Public Information
•  Drinking Water Alternative W3—Public Information and Residential Treatment
•  Drinking Water Alternative W4—Public Information and Alternative Source,

Public Water Utility
•  Drinking Water Alternative W5—Public Information and Alternative Source,

Groundwater
•  Drinking Water Alternative W6—Public Information and Multiple Alternative

Sources
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A summary of the comparative analysis for these alternatives is presented in Table 6-2.

6.2.1  Drinking Water Alternatives—Overall Protection of Human Health and the
Environment

Alternative W1 (No Action) would not protect human health. Of the remaining alternatives,
Alternative W2 (Public Information) would be the least protective of human health in areas
where risk from contaminated drinking water exists.

Alternative W3 (Residential Treatment) would protect human health but would be limited by the
reliability and individual maintenance of treatment units over the long term. Also, the source of
drinking water would remain the same, and Alternative W3 may not prevent exposure at all
potential points of use.

Alternatives W4 (Public Water) and W5 (Groundwater) would provide alternate sources of water
which would protect human health in areas where risk exists from contaminated drinking water.

Alternative W6 (Multiple Alternative Sources) would be most protective of human health
because the particular technology selected at any one area would be based on the optimum site
and infrastructure situation.

6.2.2  Drinking Water Alternatives—Compliance with ARARs

Alternatives W1 (No Action) and W2 (Public Information) would not comply with ARARs
where contaminant concentrations in drinking water exceed MCLs. Alternative W3 (Residential
Treatment) and W6 (Multiple Alternative Sources) are expected to provide drinking water that
complies with MCLs at one or more points of use. Some level of sampling will be required to
demonstrate this over the long term.

Alternatives W5 (Groundwater) and W6 (Multiple Alternative Sources) should provide
groundwater that complies with MCLs, but only in areas where a suitable alternative aquifer
exists. This is expected to be limited to some areas of the Lower Basin and Kingston. Sampling
would likely be required to demonstrate compliance with MCLs over the long term.

Alternatives W4 (Public Water) and W6 (Multiple Alternative Sources) should offer the greatest
degree of long-term compliance with ARARs without sampling requirements.

6.2.3  Drinking Water Alternatives—Long-Term Effectiveness

Alternative W1 (No Action) would have no long-term effectiveness. Of the remaining
alternatives, Alternative W2 (Public Information) would have the least long-term effectiveness in
areas where risk from contaminated drinking water exists.
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Alternatives W4 (Public Water) and W5 (Groundwater) would have greater long-term
effectiveness than Alternative W3 (Residential Treatment) due to the benefits gained from a new,
uncontaminated water source. Alternatives W4 and W5 would provide new uncontaminated
sources of water to all points of use in a given residence, which would avoid long-term concerns
with treatment effectiveness and treatment at multiple points of use.

Alternative W4 (Public Water) would have greater long-term effectiveness than W5
(Groundwater) because it would offer reliable connections to public water supplies. Also,
potential long-term well performance problems that might arise over the 30-year lifetime of
Alternative W5 (Groundwater) are avoided in Alternative W4 (Public Water).

Alternative W6 (Multiple Alternative Sources) should offer the greatest degree of long-term
effectiveness over the entire Basin, because the most appropriate technologies would be selected
for the characteristics of individual sites.

6.2.4  Drinking Water Alternatives—Reduction of Toxicity, Mobility, or Volume

Only Alternatives W3 (Residential Treatment) and W6 (Multiple Alternative Sources) contain
treatment components. These alternatives would reduce the concentrations of lead and arsenic in
drinking water through point-of-use treatment. The HRO option would reduce toxicity and
mobility of arsenic by chlorination, which would oxidize the water and maintain more arsenic in
the arsenic[V] form, which is both less toxic and less mobile than the arsenic[III] form.
However, these alternatives will not destroy contaminants; neither will they reduce
concentration, toxicity, mobility, or volume of contaminants in the source water (i.e., spring or
aquifer) because they rely on point-of-use technologies.

6.2.5  Drinking Water Alternatives—Short-Term Effectiveness

Alternative W1 (No Action) would have no short-term effectiveness. Of the remaining
alternatives, W2 (Public Information) would have the least short-term effectiveness in areas
where risk exists from contaminated drinking water.

Alternatives W4 (Public Water), W5 (Groundwater) and W6 (Multiple Alternative Sources)
would have relatively low short-term effectiveness because they would take longer to implement
than other alternatives that do not involve construction (e.g., service line connection,
conveyance, or well drilling). However, providing bottled water would temporarily increase the
short-term effectiveness of these alternatives.

Alternative W3 (Residential Treatment) would have the greatest short-term effectiveness because
it would provide uncontaminated drinking water in a relatively short period of time.
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6.2.6  Drinking Water Alternatives—Implementability

Alternative W1 (No Action) has nothing to implement. Alternative W2 (Public Information)
would be implemented under information and intervention actions. Alternative W3 (Residential
Treatment) would be the most readily implementable in the Basin in general, and parts of it are
currently being implemented in the Basin for lead without major issues.

In the Upper Basin, Alternative W5 (Groundwater) is less implementable than other alternatives
due to the general lack of suitable alternative aquifers and moratoriums on new well construction
in certain Upper Basin areas (e.g., Osburn). In the Upper Basin, the distribution of public water
districts is generally more favorable to Alternative W4 (Public Water). The tributary gulches
without public water service are major exceptions to this. When considering the areas within
public water districts in the Upper Basin, Alternative W4 (Public Water) is only slightly less
implementable than W3 (Residential Treatment) provided that capacity of existing water
supplies is sufficient for the additional points of service. Currently, select residences within
public water districts in the Upper Basin are being connected to public water supplies.

In the Upper Basin areas outside of public water districts, Alternative W4 (Public Water) has
significant implementability issues that decrease its implementability relative to W3 (Residential
Treatment), as discussed in Section 5.3.4.1. These issues include annexation processes, existing
capacity and storage of public water districts, water treatment requirements, and burdens on
control and O&M systems.

For these reasons, Alternative W3 (Residential Treatment) is considered most implementable for
areas outside public water districts in the Upper Basin. Potential relocation or other
administrative options may result from alternatives for other media (e.g., soil or house dust).
These options would supersede Alternative W3 (Residential Treatment) in applicable
circumstances.

The primary difference between the Lower Basin/Kingston area and Upper Basin with regard to
drinking water alternatives is the potential presence of a suitable alternative aquifer (i.e., Older
Gravel channel deposits) in the Lower Basin/Kingston area. Another significant difference is the
uncertainty about the Lower Basin public water district infrastructure. It is realistic to assume
that during remedial design or remedial action, it will be known which houses are connected to
water district services. However, these differences, combined with the relatively low existing
capacities1 of Lower Basin water districts, decrease the implementability of Alternative W4
(Public Water) relative Alternative W5 (Groundwater) unless capacity and infrastructure exist to
support the additional connections required. The status of a given residence and
capacity/infrastructure issues of the Lower Basin water district that would potentially serve that

                                                     
1 Communication with certain Lower Basin water districts suggests that demand may currently be at or near existing capacity
during the dry seasons.
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residence could be used to further evaluate the implementability of Alternative W4 (Public
Water) during remedial design or remedial action.

Alternative W5 (Groundwater) would be only slightly less implementable than Alternative W3
(Residential Treatment) because of the potential difficulties of drilling and the uncertainty in the
extent of suitable aquifers. These complications do not exist for residential treatment systems,
and Alternative W3 (Residential Treatment) could serve as a suitable backup plan.

For areas outside public water districts the same significant implementability factors for
Alternative W4 (Public Water) listed above for the Upper Basin also apply to the Lower Basin.
However, consideration should be given to proximity to and capacity/infrastructure of Lower
Basin water districts during remedial design prior to making an implementability determination
for individual residences requiring remediation.

Alternative W6 (Multiple Alternative Sources) avoids many of these significant implementability
issues by providing the most feasible alternative source of drinking water for the multiple
geographical and other constraints in different areas of the Basin. Therefore, Alternative W6
offers the greatest degree of implementability over the entire Basin.

Potential relocation or other administrative options may result from alternatives for other media
(e.g., soil or house dust) for some areas outside public water districts in the Lower Basin. These
options would supersede this evaluation of drinking water alternatives in applicable
circumstances.

6.2.7  Drinking Water Alternatives—Cost

6.2.7.1  Per-Residence Costs

Table 5-5 summarizes the 30-year lifetime order-of-magnitude cost for each drinking water
alternative, per residence. Because of the uncertainties noted above and the sensitivity of cost to
the number of residences requiring remediation, this per-residence cost summary will be used, in
part, to evaluate cost-competitiveness of the drinking water alternatives in different areas of the
Basin. Potential economies of scale in different areas of the Basin may create cost savings; these
will also be considered in evaluating cost-competitiveness of alternatives.

When considering 30-year lifetime order-of-magnitude cost for all Basin areas on a per-residence
basis, Alternative W3 (Residential Treatment) would cost the least. Alternative W4 (Public
Water) is equally cost-competitive for areas within public water districts in the Upper Basin.
However, Alternative W4 (Public Water) would be expensive for areas outside public water
districts (due to high capital construction costs), and for the Lower Basin (due to high capital
construction costs and high uncertainties). Alternative W5 (Groundwater) is moderately cost-
competitive.
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Some economy of scale could potentially be gained under Alternative W4 (Public Water) if it
were implemented in areas where many residences outside public water districts require drinking
water remediation. However, this is not expected to offset the high present value of capital costs
to plan and build the required water infrastructure.

For one residence where a suitable alternative aquifer exists, the 30-year lifetime cost of
Alternative W5 (Groundwater) is about $14,500 (see Table 5-5). Thus, for each residence,
Alternative W5 (Groundwater) would cost more than Alternative W3 (Residential Treatment) or
Alternative W4 (Public Water) inside public water districts, but only by a factor of about 2; and
it would cost less than Alternative W4 (Public Water) outside public water districts. For the
Lower Basin the cost per residence of Alternative W4 (Public Water) is greater than that for the
Upper Basin because Lower Basin residences are farther apart and because there is more
uncertainty regarding Lower Basin water district infrastructure and capacities.

For areas outside public water districts in the Lower Basin, Alternative W5 (Groundwater) would
cost less than Alternative W4 (Public Water). The greater long-term effectiveness benefits
gained from providing a new, uncontaminated water source may only be cost-effectively
achieved by Alternative W5 (Groundwater), possibly with Alternative W3 (Residential
Treatment) as a backup. However, consideration should be given to proximity to and
capacity/infrastructure of Lower Basin water districts during remedial design prior to making this
determination for individual residences requiring remediation.

6.2.7.2  Entire Basin Costs

Alternative W1 (No Action) would cost nothing. Alternative W2 (Information and Intervention)
is estimated to cost $428,000. This cost consists of 10 percent of the total present value of the
Basin-wide Lead Health Intervention Program cost and 20 percent of the total present value of
the Basin-wide Institutional Controls Program. Alternative W3 (Residential Treatment) is
estimated to cost $1,418,000 over the entire Basin. Alternative W6 (Multiple Alternative
Sources) is estimated to cost $2,210,000 over the entire Basin.  Alternative W5 (Groundwater) is
estimated to cost $2,903,000; and Alternative W4 (Public Water) is estimated to cost
$10,724,000 over the entire Basin.

The order-of-magnitude cost estimates for Alternatives W4 (Public Water) and W5
(Groundwater) tend to be escalated by the implementation constraints and uncertainties
discussed above. Alternative W6 (Multiple Alternative Sources) avoids many of these factors
that act to increase cost in the diverse geographical areas of the Basin. Therefore, Alternative W6
(Multiple Alternative Sources) is more cost-competitive than either of these two alternatives over
the entire Basin.
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6.2.7.3  Uncertainty in Drinking Water Alternative Costs

As discussed in prior chapters of this memorandum, several key assumptions were made to
develop and cost feasible alternatives for the Basin-wide human health alternatives. The
assumptions that were made, while appropriate for feasibility-level evaluations, do result in costs
that have a fair amount of uncertainty and conservatism. As more data become available and
more-detailed evaluations are conducted, the uncertainty of the cost estimates is expected to
reduce.

The cost estimates developed for drinking water alternatives are primarily limited by the major
community- and site-specific drinking water considerations, which are listed in Section 4.2.6.

6.2.8  Drinking Water Alternatives—State Acceptance

Will be evaluated after review by state agencies.

6.2.9  Drinking Water Alternatives—Community Acceptance

Will be evaluated after the public comment period is completed.

6.3  COMPARATIVE EVALUATION OF HOUSE DUST ALTERNATIVES

This section compares each of the house dust alternatives to each other using the nine screening
criteria. The house dust alternatives compared were:

•  House Dust Alternative D1—No Action
•  House Dust Alternative D2—Information & Intervention and Vacuum Loan

Program/Dust Mats (Vacuum Loan)
•  House Dust Alternative D3—Alternative D2 and Interior Source Removal

(Extensive Cleaning)

A summary of the screening results for each of the house dust alternatives is presented in
Table 6-3.

6.3.1  House Dust Alternatives—Overall Protection of Human Health and the Environment

Alternative D3 (Extensive Cleaning) would likely be the most protective of human health.
Alternative D2 (Vacuum Loan) would likely be protective of human health where contamination
moderately exceeds action levels and where residents actively participate in the program and
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modify their behavior and home hygiene, but not as protective as Alternative D3. Alternative D1
(No Action) is not expected to protect human health.

6.3.2  House Dust Alternatives—Compliance with ARARs

As discussed in Chapter 5, all of the alternatives, with the exception of Alternative D1 (No
Action), are expected to comply with the general and dust-specific ARARs.

6.3.3  House Dust Alternatives—Long-Term Effectiveness

Alternative D3 (Extensive Cleaning) is expected to be more effective in the long term than
Alternatives D2 (Vacuum Loan) because it would address crawl spaces, attics, and basement in
the homes where they exist. Alternative D2  would be less effective in the long term in homes
with greater house dust lead concentrations than Alternative D3, but it should be equally
effective as Alternative D3 in homes where contamination is only slightly above action levels.
Alternative D1 (No Action) is not expected to be effective in the long term.

6.3.4  House Dust Alternatives—Reduction of Toxicity, Mobility, or Volume

Alternative D3 (Extensive Cleaning) would likely reduce the volume, mobility, and toxicity of
house dust more than Alternative D2 (Vacuum Loan) because it involves isolation and additional
cleaning. Alternative D2 is expected to reduce mobility and volume, and thus toxicity, by
changing behavior and home hygiene through education and counseling, but less than
Alternatives D3. Alternative D1 (No Action) is not expected to reduce toxicity, mobility, or
volume of contamination.

6.3.5  House Dust Alternatives—Short-Term Effectiveness

The I&I, Lead Health Intervention Program, and the Vacuum Loan components of Alternatives
D2 (Vacuum Loan), and D3 (Extensive Cleaning) could be implemented relatively quickly,
although they are not expected to immediately decrease house dust concentrations nor blood lead
concentrations. Therefore, none of the alternatives have immediate short-term effectiveness.

If short-term effectiveness were defined as reducing house dust concentrations during and
immediately after implementation of the alternative, Alternatives D3 would likely have the
greatest short-term effectiveness. House dust concentrations would be monitored during
implementation of these alternatives to protect worker safety. Concentrations in house dust
would likely be lower immediately after cleaning homes, and should continue to decrease as
residents change their behavior. The No Action alternative (D1) is not expected to be effective in
the short term.
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6.3.6  House Dust Alternatives—Implementability

Alternative D1 (No Action) would be easiest to implement because it would involve no action.
Alternative D2 (Vacuum Loan) would be more implementable than Alternative D3 (Extensive
Cleaning) because it would involve programs that have already been initiated in the Basin or at
the Bunker Hill area. Implementability of all components of Alternative D2 has already been
proven. Alternative D3 is only slightly less easily implemented than Alternative D2 because it
would involve mobilizing contractors to individual homes. However, interior cleaning efforts
have been successfully implemented at the Bunker Hill area, and the results of the Interior
Cleaning Pilot Study should increase understanding of the implementability of Alternative D3.

6.3.7  House Dust Alternatives—Costs

Costs for house dust alternatives are summarized in Table 5-6 and Appendix F. Alternative D1
(No Action) would have no cost. Alternatives D2 (Vacuum Loan; $1,390,000), and D3
(Extensive Cleaning; $7,610,000) become progressively more costly on a per-home basis.
Although Alternative D3 would cost more than Alternative D2, it would further reduce volume,
mobility, and toxicity. However, because the contribution of crawl spaces, attics, and basements
to house dust concentrations has not been clearly documented, there is little evidence that the
added cost of Alternative D3 would be cost-effective. Nevertheless, at some homes with higher
levels of contamination, Alternative D3 might be the only way to achieve the RAOs and comply
with ARARs aside from implementing a costly relocation.

6.3.7.1  Uncertainty and Conservatism in House Dust Alternative Costs

As discussed in prior chapters of this memorandum several key assumptions were made to
develop and cost feasible alternatives for the Basin-wide human health alternatives. The
assumptions that were made, while appropriate for feasibility-level evaluations, do result in costs
that have a fair amount of uncertainty and conservatism. As more data becomes available and
more-detailed evaluations are conducted, the uncertainty and conservatism in the costs are
expected to reduce.

For the house dust alternatives, key assumptions that affect cost include:

•  Houses with interior dust concentrations exceeding 500 ppm were assumed to require
remediation. Assuming a higher cleanup goal will obviously result in fewer properties being
remediated and less cost.

•  The number of houses needing interior cleaning was established on the basis of sampling
about 8 percent of the residences in the Basin.
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•  The net present value of the Lead Health Intervention Program for the Basin is estimated to
be $2,880,000 for a 15-year period. Thirty-five percent of this program is assumed for
interior house dust issues.

6.3.8  House Dust Alternatives—State Acceptance

Will be evaluated after the public comment period is completed.

6.3.9  House Dust Alternatives—Community Acceptance

Will be evaluated after the public comment period is completed.

6.4  COMPARATIVE EVALUATION OF FISH ALTERNATIVES

This section compares each of the fish alternatives to each other using the nine screening criteria.
The house dust alternatives compared were:

•  Fish Alternative F1—No Action
•  Fish Alternative F2—Information & Intervention
•  Fish Alternative F3—Monitoring

A summary of the screening results for each of the alternatives is presented in Table 6-4.

6.4.1  Fish Alternatives—Overall Protection of Human Health and the Environment

As discussed previously, it is expected that the ecological portion of the FS will address surface
water PRGs for the long-term protectiveness of the fisheries in the Basin and, thus protect human
health and the environment. The human health alternatives assembled in this technical
memorandum are directed at supplementing ecological remedial actions by providing an
additional degree of protectiveness. It was assumed that these measures would be maintained for
15 years to permit the ecological measures to take effect and provide protectiveness for this
potential human health pathway.

Alternative F3 (Monitoring) would likely provide the greatest degree of protectiveness. The
additional sampling in this alternative would enable the information and intervention programs
of Alternative F2 (Information and Intervention) to be more focused so that location-specific
information can be developed and highlighted for the public. Further, the proposed “River
Ranger” program would provide an additional level of information and intervention that would
be specifically directed at fishermen and other recreational users within the Basin.



HUMAN HEALTH ALTERNATIVES TECH MEMO, COEUR D'ALENE BASIN, IDAHO Chapter 6
PUBLIC COMMENT DRAFT Date:  10/18/00
RAC, EPA Region 10 Page 6-18
Work Assignment No. 069-RI-CO-102Q

SEA\CDA FS CHAPTER 6.DOC

Alternative F1 (No Action) is not expected to provide any additional protectiveness for human
health.

6.4.2  Fish Alternatives—Compliance with ARARs

There are no ARARs that specifically address the consumption of fish. There are, however, both
federal and state surface water quality standards established to protect aquatic life. These
standards are not considered to be directly applicable to the alternatives assembled in this
memorandum. However, these standards will be considered as ARARs in the ecological portion
of the FS to provide long-term protectiveness of the fisheries in the Basin..

6.4.3  Fish Alternatives—Long-Term Effectiveness

As discussed above, these alternatives for fish consumption are considered as supplemental
measures directed at providing an additional degree of protection for human health, and it is
expected that the ecological portion of the FS will provide for the long-term protectiveness of the
fisheries in the Basin. In evaluating long-term effectiveness it is projected that Alternative F3
(Monitoring) would provide some potential benefits. The additional sampling and data gathering
included in this alternative would permit focusing of the intervention and information programs
and provide a greater degree of additional protectiveness in comparison to Alternative F2
(Information and Intervention).

Alternative F1 (No Action) is not expected to provide any additional protectiveness for human
health.

6.4.4  Fish Alternatives—Reduction of Toxicity, Mobility, or Volume

None of the three alternatives presented in this technical memorandum have containment or
treatment technologies and thus will provide no reduction of contaminant toxicity, mobility, or
volume.

6.4.5  Fish Alternatives—Short-Term Effectiveness

The information and education components of Alternatives F2 (Information and Intervention)
and F3 (Monitoring) can be quickly implemented and should show similar short-term
effectiveness. The active “River Ranger” program of Alternative F3 should improve its short-
term effectiveness; however, the additional data gathering components of the alternative  will
take time to complete and evaluate in order to be used effectively.

Alternative F1 (No Action) is not expected to provide any additional protectiveness for human
health.
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6.4.6  Fish Alternatives—Implementability

Alternative F1 (No Action) would be easiest to implement because it would involve no action.
Alternative F2 (Information and Intervention) would be more implementable than Alternative F3
(Monitoring) because it would involve programs that have already been initiated in the Basin or
at the Bunker Hill area. Implementability of all components of Alternative F2 has already been
proven. Alternative F3 is only slightly less easily implemented than Alternative D2 because it
would involve developing and approving sampling strategies, and coordinating the “River
Ranger” program with the State, Tribe, and other land managing agencies.

6.4.7  Fish Alternatives—Costs

There are no costs projected for Alternative F1 (No Action)

It is anticipated that the incremental increase of adding discussion of fish risk to other media-
specific information and the educational efforts required under Alternative F2 (Information and
Intervention) would be relatively minor. It is projected that the costs to address the fish
consumption pathway will be on the order of 8 percent of the Basin-wide Lead Health
Intervention Program.  The total present-day dollar value of Alternative F2 is $230,000,
assuming a 15-year operational requirement.

For Alternative F3 (Monitoring), the initial cost of sampling and laboratory testing is projected to
be approximately $250,000. It is also assumed that smaller programs, approximately $100,000
each, would be implemented in years 5 and 10. The annual cost of maintaining the “River
Ranger” program is estimated to be approximately $25,000. This assumes a four-month
operation period during the primary summer fishing season. The total present-day dollar value of
Alternative F3 is estimated to be $929,000.

6.4.8  Fish Alternatives—State Acceptance

Will be evaluated after the public comment period is completed.

6.4.9  Fish Alternatives—Community Acceptance

Will be evaluated after the public comment period is completed.
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Criteria

ernative
Overall 

Protectiveness
Compliance
with ARARs

Long-Term
Effectiveness

Reduction of
Toxicity, 
Mobility,
Volume

Short-Term
Effectiveness Implementability

Cost for 
500 ppm 

Cleanup Level

Cost for 
1000 ppm 

Cleanup Level
Recreational Areas

Alternative S1 � � � � � ✝✝● ✝✝  -- $0
Alternative S2 ◗ � ◗ � ◗ ✝✝● ✝✝  -- $243,000
Alternative S3 ◗ � ◗ � ✝✝● ✝✝ ❍  -- $692,000
Alternative S4 ◗ ◗ ◗ ◗ ✝✝● ✝✝ ◗  -- $2,018,000

Residential Yards
Alternative S1 � � � � � ✝✝● ✝✝ $0 $0
Alternative S2 ❍ � ❍ � ❍ ✝✝● ✝✝ $9,340,000 $5,511,000
Alternative S4 ◗ ◗ ◗ ◗ ✝✝● ✝✝ ◗ $91,757,000 $49,928,000
Alternative S5 ✝✝● ✝✝ ✝✝● ✝✝ ✝✝● ✝✝ ✝✝● ✝✝ ✝✝● ✝✝ ◗ $140,250,000 $76,208,000

Other Areas
Alternative S1 � � � � � ✝✝● ✝✝  -- $0
Alternative S2 ❍ � ❍ � ❍ ✝✝● ✝✝  -- $312,000
Alternative S3 ◗ � ◗ � ✝✝● ✝✝ ❍  -- $2,212,000
Alternative S4 ◗ ◗ ◗ ◗ ✝✝● ✝✝ ◗  -- $35,252,000
Alternative S5 ❍ ✝✝● ✝✝ ✝✝● ✝✝ ✝✝● ✝✝ ✝✝● ✝✝ ◗  -- $52,437,000

Rating system: Alternative S1 = No Action
✝● ✝✝High Alternative S2 = Information and Intervention
◗ Medium Alternative S3 = Access Modifications
❍ Low Alternative S4 = Partial Removal
� Lowest Alternative S5 = Complete Removal

For residential properties, Alternatives S2, S4, and S5 include relocation, if necessary.   
For recreational areas, Alternative S4 includes access modifications and site improvements, if necessary.

Table 6-1
Comparative Evaluation of Soil Alternatives

Note: For residential areas, comparative evaluation is for 500 and 1,000 ppm lead cleanup levels; the cleanup level for recreational and other areas is 
assumed to be 1000 ppm lead. 

SEA\Table 6-1,2,3, 4 Alternative Comparison.xls 1
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Criteria

Overall 
Protectiveness

Compliance
with ARARs

Long-Term
Effectiveness

Reduction of
Toxicity, 
Mobility,
Volume

Short-Term
Effectiveness Implementability Cost

Alternative W1 (No Action, all areas) � � � � � ● $0
Alternattive W2 (Public Information, all areas) ❍ � ❍ � ❍ ● $428,000
Alternative W3 (Residential Treatment, all areas) ◗ ◗ ◗ ❍ ● ● $1,418,000
Alternative W4 (Public Water)a  

Upper Basin (inside water district) ● ● ● � ◗ ● $129,000
Upper Basin (outside water district) ● ● ● � ◗ ❍ $7,208,000
Lower Basin & Kingston (inside water district) ● ● ● � ◗ ◗ $688,000
Lower Basin & Kingston (outside water district) ● ● ● � ◗ ❍ $2,821,000

Alternative W5 (Groundwater)a

Upper Basin (inside water district) ● ● ◗ � ◗ ❍ $152,000
Upper Basin (outside water district) ● ● ◗ � ◗ ❍ $268,000
Lower Basin & Kingston (inside water district) ● ● ◗ � ◗ ● $1,245,000
Lower Basin & Kingston (outside water district) ● ● ◗ � ◗ ● $1,245,000

Alternative W6 (Multiple Alternative Sources) ● ● ● ❍ ● ● $2,210,000

a  Does not include Alternative W2 or 1% discount for relocation
Upper Basin (inside water district) - includes Mullan, Wallace, Silverton, Woodland Park, Corwall, Mace, Burke, Big Creek, Montgomery Gulch and Pine Creek
Upper Basin (outside water district) - includes McCarty, Day Rock, Black Cloud, Zanettiville, Gem, Frisco, Black Bear, Yellow Dog, Sunny Slopes, Osburn, Moon Gulch, Nuckols Gulch, 

Terror Gulch, and Two Mile Creek
Lower Basin & Kingston (inside water district) - generally includes Kingston, Cataldo and Harrison. Specific status of areas relative to Lower Basin water district boundaries is not known.
Lower Basin & Kingston (outside water district) - status of areas outside Lower Basin water district boundaries is not known.

Rating system:
✝✝● ✝✝ High Alternative W1 = No Action

◗ Medium Alternative W2 = Public Information
❍ Low Alternative W3 = W2 + Residential Treatment
� Lowest Alternative W4 = W2 + Alternative Source, Public Water Utility

Alternative W5 = W2 + Alternative Source, Groundwater
Alternative W6 = W2 + Multiple Alternative Sources

Alternative

Table 6-2
Comparative Evaluation of Drinking Water Alternatives

SEA\Table 6-1,2,3, 4 Alternative Comparison.xls 2
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Criteria

Overall 
Protectiveness

Compliance
with ARARs

Long-Term
Effectiveness

Reduction of
Toxicity, 
Mobility,
Volume

Short-Term
Effectiveness Implementability Cost

Alternative D1 � � � � � ✝✝● ✝✝ $0
Alternative D2 ◗ ✝✝● ✝✝ ◗ ❍ ❍ ✝✝● ✝✝ $1,390,000
Alternative D3 ✝✝● ✝✝ ✝✝● ✝✝ ◗ ✝✝● ✝✝ ◗ ◗ $7,610,000

 
Rating system:
● ✝High
◗ Medium
❍ Low
� Lowest

Alternative D1 = No Action
Alternative D2 = Information and Intervention, Vacuum Loan/Dust Mats
Alternative D3 = D2 + Extensive Cleaning

Alternative

Table 6-3
Comparative Evaluation of House Dust Alternatives

SEA\Table 6-1,2,3, 4 Alternative Comparison.xls 3
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Criteria

Overall 
Protectiveness

Compliance
with ARARs

Long-Term
Effectiveness

Reduction of
Toxicity, 
Mobility,
Volume

Short-Term
Effectiveness Implementability Cost

Alternative F1 � � � � � ✝● ✝✝ $0
Alternative F2 ◗ � ◗ � ◗ ◗ $230,000
Alternative F3 ✝✝● ✝✝ � ✝✝● ✝✝ � ◗ ◗ $929,000

 
Rating system: Alternative F1 = No Action
● ✝High Alternative F2 = Information and Intervention  
◗ Medium Alternative F2 = Monitoring
❍ Low
� Lowest

Alternative

Table 6-4
Comparative Evaluation of Fish Consumption Alternatives

SEA\Table 6-1,2,3, 4 Alternative Comparison.xls 4
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APPENDIX A
COMMUNITY DESCRIPTIONS

This appendix contains brief descriptions of the communities in the eight areas of investigation:
Mullan, Burke/Ninemile, Wallace, Silverton, Osburn, Side Gulches, Kingston, and Lower Basin.
It also lists the issues and assumptions (discussed in Chapter 4) that were used to screen
alternatives and determine preferred alternatives and costs. Table A-1 lists estimates of
population and numbers of residences in the communities and areas of investigation; numbers for
this table and for the numbers of yards were taken from TerraGraphics (2000d). The populations
and numbers of homes in some of the individual communities included in the areas of
investigation are from online population estimates by the U.S. Census (2000) and from
Kiser (2000). Unless otherwise cited, numbers of homes and yards are from field reconnaissance
by CH2M HILL.

MULLAN

The Mullan area of investigation includes the area in and around the town of Mullan and the
uppermost portion of the South Fork of the Coeur d’Alene River and is home to approximately
985 residents (TerraGraphics 2000d, Table 3-1). The town of Mullan, located along the Coeur
d’Alene River approximately 10 miles east of Wallace on Interstate 90, has both residential and
commercial areas. It lies at elevations of 3,200 to 3,400 feet on the flat valley floor and some
hillsides on both sides of the river. Based on Housing and Urban Development (HUD) maps,
about 20 percent of the Mullan residences are within the 100-year floodplain. Portions of the
nearby valley are occupied by old tailings ponds and an active tailings pond. The town of Mullan
is in the East Shoshone County Water District. Additional issues and assumptions for
remediation of properties in the Mullan area of investigation are included in Chapter 4.

BURKE/NINEMILE

The Burke/Ninemile area of investigation is north of Mullan and northeast of Wallace, and
includes the communities in Ninemile and Canyon Creeks. The area contains a total of
approximately 265 homes with about 245 yards, and a population of approximately 676
(TerraGraphics 2000d, Tables 3-1 and 3-18).
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Ninemile Creek Communities

Ninemile Creek flows into the Coeur d’Alene River at the town of Wallace. Its canyon contains
four communities. The largest, McCarthy, is about 1 mile from Wallace at an elevation of 2800
feet, and consists of approximately 60 homes and about 160 residents.1 Other communities
located up the canyon to the northeast include (populations calculated): Day Rock (about 3
homes and 8 residents), Black Cloud (about 25 homes and 67 residents), and Zanettiville (about
10 homes and 27 residents). All of the Ninemile Creek communities are outside the East
Shoshone County Water District boundaries.

Canyon Creek Communities

Canyon Creek extends northeast from the outskirts of Wallace, and contains eight communities
over a distance of about 6 miles. Woodland Park is the largest, consisting of about 50 homes
housing approximately 135 residents. It is located 1 to 2 miles from Wallace at an elevation of
approximately 2800-3000 feet. The other communities include (populations calculated): Black
Bear (approximately 27 residents in 10 homes), Yellow Dog (about 5 homes and 13 residents),
Cornwall, Gem (about 40 homes and 108 residents), Mace (about 15 homes and 40 residents),
Burke (about 10 homes and 27 residents), and Frisco (about 5 homes and 13 residents). These
communities lie at elevations between approximately 3000 and 4000 feet. Woodland Park,
Cornwall, Mace, and Burke are all within the East Shoshone County Water District; Gem,
Frisco, Black Bear, and Yellow Dog are outside this water district.

Several old/abandoned mining features are located up Canyon Creek including the Burke
Concentrator, the Girdy Mine sump, the Hercules adit and mine, the Tamarac waste rock pile,
and the Star Ponds tailing repository. Most of these mine features are located in close proximity
to residences and are without fencing, resulting in potential exposure of contaminants, especially
to children who play near them.

WALLACE

The town of Wallace is located in the canyon of the South Fork of the Coeur d’Alene River at
the river’s confluence with Canyon, Ninemile, and Placer Creeks. Its population is about 1,010
(TerraGraphics 2000d, Table 3-1). Wallace is a historic mining town 115 years old, and much of
the town is listed on the National Registry of Historic Places. Interstate 90 runs along the north
edge of town. Most of the town is situated on a flat embayment in the river canyon, at an

                                                     
1 Populations of unincorporated communities were calculated using the estimated number of households and the number of
persons per household (2.69) as estimated by the U.S.Census for 1998.
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elevation of about 2,700 feet. The town comprises approximately 767 homes (along with larger
commercial buildings), and 649 yards (TerraGraphics 2000d, Table 3-18). About 35 percent of
the residences are within the 100-year floodplain, according to Federal Emergency Management
Agency (FEMA) maps. Residential portions of Wallace extend up the steep canyon slopes south
of town to an elevation of approximately 2,900 feet. This area, referred to as “Wallace hillsides”
contains about 80 homes. These homes would have significant access difficulties for future
remedial actions if soil removal/replacement is considered. Wallace is within the East Shoshone
County Water District.

SILVERTON

Silverton lies on Interstate 90 between Osburn and Wallace, about 1.75 miles northwest of
Wallace, at an elevation of approximately 2700 feet. It consists of about 376 housing units with
360 yards (TerraGraphics 2000d, Table 3-18). Silverton’s population is estimated at
approximately 1,000 (calculated). Silverton is in the East Shoshone County Water District.
About 30 percent of the housing units in Silverton appear to be located within the 100-year
floodplain, according to HUD maps.

OSBURN

Osburn, which includes the small community of Polaris, is a town with a population of 1,579
(TerraGraphics 2000d, Table 3-1), located immediately south of Interstate 90 and the South Fork
of the Coeur d’Alene River. The town of Wallace is 3.5 miles to the southeast. Osburn is situated
on a wide, flat stretch of river basin approximately 2,500 feet above sea level. Approximately
10 percent of homes in Osburn/Polaris are in the 100-year floodplain per HUD maps. Two
tailings ponds are located on the western end of the town. Two mines currently operate near
Osburn, the Coeur and the Galena. Inactive mines (McFarren and Silver Summit) are also
located nearby. There are 1,026 households in Osburn with 847 yards (TerraGraphics 2000d,
Table 3-18). Osburn is within the Central Shoshone County Water District.

SIDE GULCHES

The Side Gulches area of investigation includes communities in tributaries of the Coeur d’Alene
River between Elizabeth Park and Wallace, excluding Osburn/Polaris and Silverton. The area
includes Nuckols Gulch, Sunny Slopes, Twomile Creek, Terror Gulch, Moon Gulch,
Montgomery Gulch, and Big Creek. The total population of this area of investigation is 1,285 in
approximately 640 homes with 624 yards (TerraGraphics 2000d, Tables 3-1 and 3-18). Estimates
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were not available for numbers of homes or population in some of these communities. Where
estimates were available for numbers of homes but not population, population was calculated
using the U.S Census estimate of occupants per household. Issues and assumptions for
remediation of properties in the Side Gulches area are listed below and discussed in Chapter 4.

Nuckols Gulch

Nuckols Gulch is a small community at an elevation of 2,640 to 2,760 feet. The community is
approximately 1 mile northeast of Osburn, on the north side of I-90 and the South Fork of the
Coeur d’Alene River. It is adjacent to an active tailings pond of the Coeur and Galena Mines.
Nuckols Gulch is outside the Central Shoshone County Water District.

Sunny Slopes

Sunny Slopes, a hillside community situated on the north bank of the South Fork of the Coeur
d’Alene River, is located just north of Interstate 90. At an elevation of approximately 2,550 feet
above sea level, Sunny Slopes is a short distance east of Osburn and about 3.5 miles northwest of
Wallace. It consists of approximately 30 homes (Kiser 2000) and 80 residents (calculated).
Sunny Slopes is included in the Central Shoshone County Water District.

Twomile Creek

The community of Twomile Creek, situated in a narrow canyon, is between 2,500 and 2,700 feet
above sea level, with elevations progressing upward to the north. The community, located north
of Interstate 90 and the South Fork of the Coeur d’Alene River, is approximately 3.5 miles
northwest of Wallace. It is not included in the Central Shoshone County Water District.

Terror Gulch

The community of Terror Gulch, consisting of approximately 30 homes and a population of
approximately 80 (calculated), is located on a canyon road that stretches north nearly
perpendicularly to Interstate 90 and the South Fork of the Coeur d’Alene River. Terror Gulch,
which is 5 miles northwest of Wallace, is 2,500 feet above sea level, and situated outside the
Central Shoshone County Water District.

Big Creek

Big Creek, a community of approximately 50 households and 135 people (calculated), lies 1.5
miles south of the South Fork of the Coeur d’Alene River and 2.5 miles east-southeast of
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Kellogg. The community is located on a relatively flat valley floor at an elevation of 2,520 feet.
Approximately a quarter mile downstream from Big Creek is an old tailings pond. Between this
old tailings pond and Big Creek are an active tailings pond and refineries of the Sunshine Mine.
Big Creek is within the Central Shoshone County Water District. Approximately 40 percent of
the Big Creek residences are within the 100-year floodplain based on HUD maps.

Moon Gulch

Moon Gulch lies along the banks of Moon Creek, a tributary of the South Fork of the Coeur
d’Alene River. It contains approximately 60 households and 160 residents (calculated). The
community is approximately 2,500 feet above sea level. The community’s namesake, Moon
Gulch, is a canyon along the course of Moon Creek, and homes stretch along the bank of the
river. Just off of Interstate 90, Moon Gulch is 3 miles east of Kellogg and 6.25 miles northwest
of Wallace. It is outside the Central Shoshone County Water District.

Montgomery Gulch

Montgomery Gulch is a small community about 2.5 miles northeast of Kellogg. At an elevation
of 2,550 feet, it is located in a narrow canyon that runs southwest to the river. Most of the homes
in Montgomery Gulch are in the Bunker Hill area; the few remaining homes at the upstream end
of the gulch beyond the Bunker Hill area boundary are included in this Human Health FS.
Montgomery Gulch is in the Central Shoshone County Water District.

KINGSTON

The Kingston area of investigation is a large area north and south of the Bunker Hill area, and
includes a strip of I-90 between Kingston and Cataldo. It includes the confluence of the North
and South Forks of the Coeur d’Alene River, Pine Creek, and their extensive tributaries. The
population of this area is 2,849; it contains a total of 1,006 homes and yards (TerraGraphics
2000d, Table 3-18). The Kingston Water District generally serves residences in the Kingston
area of investigation that are likely to require remediation; however, details on the exact water
district boundaries, capacity, and infrastructure were not available at the time this FS was
prepared.

Kingston

The town of Kingston is located about 28 miles east of Coeur d’Alene and 6 miles west of
Kellogg. Interstate 90 runs through the town, and the majority of homes are on the south side of
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the interstate. The town is approximately 2,200 feet above sea level. Approximately 50 percent
of the area's residences are within the 100-year floodplain per HUD maps.

Pine Creek

The community of Pine Creek, located in a ravine along the Pine Creek watercourse, is 3 miles
south of Pinehurst, and approximately 6 miles west-southwest of Wallace. Approximately
30 residences are in Pine Creek. Pine Creek is 2,200 feet above sea level. It is within the
Pinehurst Water District. HUD flood maps indicate that about 75 percent of Pine Creek
residences are within the 100-year floodplain.

LOWER BASIN

The Lower Basin area of investigation includes the lower Coeur d’Alene River, and is roughly
bounded by Interstate 90, Lake Coeur d’Alene, and the Kootenai-Benewah County line. It
contains the communities of Cataldo, Rose Lake, Lane, and Medimont. Although no estimates
are available for homes in this area, it is estimated to contain approximately 2,112 residents
(TerraGraphics 2000d, Table 3-1).

Cataldo

The town of Cataldo, 26 miles east of Coeur d’Alene and 10 miles west of Kellogg, is situated
between the Coeur d’Alene River to the north and Interstate 90 to the south. There are
approximately 30 residential homes and 80 residents (calculated) in Cataldo, one of the oldest
settlements in Northern Idaho. At an elevation of close 2,150 feet, Cataldo lies in both Kootenai
and Shoshone Counties. Cataldo is in the Cataldo Water and Sewer District, but details on the
exact water district boundaries, capacity, and infrastructure are not available. Based on HUD
maps, 100 percent of Cataldo is within the 100-year floodplain.

Harrison

About 15 miles south of Coeur d’Alene on Route 97, the town of Harrison sits on the eastern
shore of Coeur d’Alene Lake. Founded in 1891, Harrison has a population of about 283 (U.S.
Census, 2000) and approximately 60 households. Harrison is served by municipal water, but
details on the exact water district boundaries, capacity, and infrastructure are not available.
FEMA maps indicate that all residences of Harrison are above the 100-year floodplain.
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Estimated 
Populationa

Estimated 
Number of 
Residences 

1999a

Mullan 985 553
Burke/Ninemile 676 265

Ninemile Creek Communitiesb

McCarthy 60
Day Rock 3
Black Cloud 25
Zanettiville 10

Canyon Creek Communitiesb

Woodland Park 50
Black Bear 10
Yellow Dog 5
Cornwall  -- 
Gem 40
Mace 15
Burke 10
Frisco 5

Wallace 1,010 767
Silverton  -- 376
Osburn 1,579 1,026
Side Gulches 1,285 640

Big Creek 50b

Montgomery Gulch  -- 
Moon Gulch 60b

Nuckols Gulch  -- 
Sunny Slopes 30b

Terror Gulch 30b

Two Mile Creek  -- 
Kingston 2,849 1,006

Pine Creek 30c

Lower Basin 2,112  -- 
Harrison 60b

Cataldo 30b

Totals 10,496 5,156

Notes:
a Number of residences, yards, and population from TerraGraphics (2000d).
b Estimated from field reconnaissance by CH2M HILL, 2000.
c from Kiser (2000).

Table A-1
Summary of Population and Residences in Areas of Investigation

Area of Investigation

SEA\Table A-1 Population & Residences.xls 1
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HUMAN HEALTH RISK ASSESSMENT
EXECUTIVE SUMMARY
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The Human Health Risk Assessment (HHRA) for the Coeur d’Alene Basin Extending from
Harrison to Mullan on the Coeur d’Alene River and Tributaries.

EXECUTIVE SUMMARY

This EXECUTIVE SUMMARY includes the main findings and a brief description of the Coeur
d’Alene Basin (CDAB) HHRA. A more complete synopsis is found in the SUMMARY and
CONCLUSIONS document that is also Section 8 of the HHRA. That document parallels the larger
HHRA report and is intended as a complete review for the general public. Those readers requiring
additional detail should consult the full HHRA and the Appendices that are provided on an
attached CD.  These documents are available for review at the local information repositories, the
Idaho DEQ office in Kellogg and the USEPA office in Coeur d’Alene.

Study Area: The CDAB includes Lake Coeur d’Alene and the Coeur d’Alene River drainage that
are the ancestral home of the Coeur d’Alene Indian Tribe. Since the late 19th century, this area has
been the center of one of the most productive mining districts in the world.  During most of the last
century, substantial quantities of industrial wastes were directly discharged into the environment
from mining, mineral processing, and smelting activities. Public health investigations in the 1970s
to 1980s resulted in the designation, in 1983, of a 21 square mile area called the Bunker Hill
Superfund Site (BHSS), or “the Box,” surrounding the former smelter complex near Kellogg.
Remedial activities and public health response activities have been ongoing in the BHSS for two
decades.

RI/FS: A Remedial Investigation and Feasibility Study (RI/FS) is currently being undertaken to
characterize the degree and extent of the contaminant release in the CDAB outside “the Box”.
Concurrent with the RI/FS, this baseline HHRA addresses potential human health risks associated
with residual heavy metals contamination for areas east of Harrison upstream from the mouth of
the Coeur d’Alene River. A screening level HHRA was previously completed for Coeur d’Alene
Lake beach areas, and a similar screening level HHRA is being completed for the Spokane River
that drains Lake Coeur d’Alene into the State of Washington. 

Baseline HHRA: The baseline risk assessment is an evaluation of the potential threats to public
health from site contaminants in the absence of any remedial action. The primary tasks
accomplished in performing the HHRA included data collection, data evaluation, exposure
assessment, toxicity assessment, and risk characterization. The main purpose of this HHRA is to
determine the extent of heavy metal contamination in environmental media that current or future
residents and visitors to the CDAB may come in contact with, to evaluate the potential human
health risks associated with exposure to those contaminated media, and to provide information for
risk managers to evaluate the need for remedial action and development of associated clean-up
criteria. Figure ES-1 shows various features of the CDAB.

Geographic Subareas: The Basin was divided into eight principal HHRA geographic subareas
based on existing communities, identified routes of potential human exposure, public use patterns,
and the results of environmental lead health surveys in each area. Those geographic subareas
shown on Figure ES-1 are: the Lower Basin (the floodplain of the lower Coeur d’Alene River from
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Harrison to, and including Cataldo), Kingston (including the area of the Basin between the BHSS
and Cataldo), the Side Gulches (including residences in the side canyons along streams draining
into the South Fork between the BHSS and Silverton), Osburn, Silverton, Wallace, Burke/Nine
Mile (including Nine Mile Creek and Canyon Creek), and Mullan.

Data Used in the HHRA: In addition to traditional geographic, climatic, and demographic
information, two basic data sources were used in the HHRA. Those data either i) originated in
investigations associated with the RI/FS or the Natural Resource Damage Assessment (NRDA)
being conducted by federal and Tribal trustees, or ii) obtained in health surveys conducted by the
State Department of Health and Welfare and allied local and federal health agencies. The principal
source of the latter data was a comprehensive blood lead and environmental exposure study
conducted in 1996, and follow-up blood lead surveys conducted in 1997-1999.

Special Health Concerns: Chemicals of potential concern (COPCs) were identified using a
decision process that included a comparison of detected chemical concentrations with health-based
screening values (SV). In total, eight metals were selected for assessment including antimony,
arsenic, cadmium, iron, lead, manganese, mercury and zinc. The principal health concerns are
associated with lead and its potential to cause neurological developmental effects in children; and
arsenic for its potential to cause cancers of the skin, bladder, kidney, lung, and liver, and various
pre-cancer and noncancer effects in skin by ingestion. Table ES-1 summarizes the COPCs for each
media evaluated.

Populations of Potential Concern: Certain population groups in the Basin could be more sensitive
to contamination, or more likely to be subjected to greater exposure than the typical individual. 
These populations include infants, children, pregnant women as they represent the fetus, and
individuals with subsistence lifestyles, including some Coeur d’Alene Tribe members.

Lead Health Surveys: The greatest health concern is lead poisoning and excess lead absorption
noted in health surveys of the resident population. Lead heath risks are assessed by comparing
blood lead levels to current Centers for Disease Control (CDC) criteria: excessive prevalence of
blood lead levels in the 10 µg/dl -14 µg/dl range are indicative of excess exposure, levels of 15
µg/dl or greater are indicative of increased risk to individuals, levels exceeding 20 µg/dl call for
clinical management, and levels of 45 µg/dl require immediate medical intervention.

Observed Blood Lead Levels: Figure ES-2 summarizes observed blood lead data by geographic
subarea for 9 month through 9 year old children in the Basin. Figure ES-3 shows mean blood lead
levels by age. The highest blood lead levels are observed in the youngest age groups.  One and two
year old children have arithmetic mean blood lead levels of 7.0 µg/dl and 8.0 µg/dl, respectively,
and geometric mean concentrations of 6.2 µg/dl to 6.3 µg/dl. Geometric mean levels then decrease
with age from 5.2 µg/dl at age 3 to 3.0 µg/dl at age 8.

Children at-risk of Adverse Health Effects: Figures ES-4 and ES-5 summarize the percent of
children to exceed critical toxicity levels. The results differ markedly with age. In the lowest age
groups, 9 months through 3 years, 19% to 26% of children Basin-wide exceed 10 µg/dl. The rate is
highest in 2 year old children with 17% of this group exceeding 15 µg/dl. Among preschool
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children, 16% have blood lead levels exceeding 10 µg/dl. For 9 month through 9 year old children,
10% of observed blood lead levels exceed 10 µg/dl.  The Public Health Service recommends that
no more than 5% of children exceed 10 µg/dl with less than 1% greater than 15 µg/dl.

Representativeness of the Surveys: Approximately 25% of eligible children participated in the
surveys. Participation was lowest among younger children. There are divergent opinions as to how
well the health surveys represent non-participants from throughout the Basin. Selection bias,
related to individual family decisions to participate, may have occurred and current
representativeness is unknown. One argument suggests that the incidence of lead poisoning is
likely greater among non-participants, as families that did have their children tested are more
attentive to lead poisoning and have benefitted from the local health department’s efforts to assist
parents in reducing exposures. A counter argument suggests that paying each child $40 as an
incentive favored low-income participation. Because potentially high exposures are associated with
poverty-related factors, higher blood lead levels would be expected among the participants.

Related Socio-economic Problems: Lower socio-economic status indicated by the 31% of
Shoshone County children living in poverty, the percentage of births paid for by medicaid,
subsidized school lunch programs, high welfare payments, low-rents, and high unemployment rates
are associated with greater risk of lead poisoning. The substantial decrease in young children in the
population indicates young families are continuing to leave the area to look for work. Increased
welfare payments to the remaining homes with children may indicate the area is attracting and
retaining economically disadvantaged families.

Poverty-related Risk Co-factors: Poverty and lead poisoning interact in several ways to put poor
children at greater risk. Less affluent families may have lowered nutritional status and live in
poorly maintained housing. Parents may experience more difficulties in managing the home and
children, and are less able to provide a stimulating and healthy home environment. Home and child
hygiene and behavioral risk co-factors can lead to increased ingestion rates of soils and dusts. Yard
soils and house dust can be more contaminated due to deteriorating lead paint, proximity to
industrial sources, and lesser quality maintenance of the home, yard, and local infrastructure. The
age of housing in the Basin is problematic due to the frequent use of lead paint and accumulation
of contaminated dusts throughout the last century. Risk managers may wish to consider socio-
economic conditions in the area when developing risk reduction strategies.

Follow-up Investigations: Follow-up investigations were completed by the local health
department for 50 of 58 children whose blood lead levels exceeded 10 µg/dl. Twenty-five
investigations involving 21 individual children were conducted for observed blood lead levels
exceeding 15 µg/dl. Risk profiles indicate excess absorption associated with high soil and dust
concentrations at homes in the Burke/Nine Mile subarea. Older children’s risk profiles in this area
indicate recreational exposures in neighborhood areas contaminated by tailings. High blood lead
levels in Wallace are indicated in younger children and are possibly associated with paint and
remodeling problems, high soil lead levels in play areas, and dusty or difficult to clean homes.
Both Mullan and Osburn had no children greater than the 15 µg/dl blood lead criteria, and
children’s blood lead levels in the 10 µg/dl to 14 µg/dl range were associated with high residential
soil and dust concentrations or play in contaminated areas. West of the BHSS, excess absorption
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was associated with either soils and sediments in homes that had been flooded in 1996, or extended
recreational activities in the river or lateral lakes areas of the Lower Basin.  

Site-specific Analysis of Paired Blood and Environmental Lead Data: Site-specific regression
analysis of the relationship between blood lead levels and environmental variables indicate that
contaminated soils, house dust, and lead based paint are all related to excess absorption. The
overall results suggest complex exposure pathways, with blood lead levels most related to dust lead
loading in the home, followed by independent effects of yard soil lead, interior paint lead
condition, and exterior paint lead content. The dust lead pathway is most influenced by outdoor
soils, augmented by paint contributions in older homes, especially those in poor condition. The
overall effect is exacerbated by dusty conditions in Burke/Nine Mile and to a lesser extent in
Wallace. The Lower Basin is a notable exception. High blood lead levels are observed, although
little problem is indicated with respect to residential soils, dustiness or house dust lead
concentrations in the Lower Basin. This indicates exposures outside the home environment.

Biokinetic Predictions of Resident Children’s Blood Lead Levels: The IEUBK model was used to
estimate residential baseline (everyday home life) blood lead predictions. Both the EPA Default
Model (using national assumptions for soil and dust ingestion rates and bioavailability) and the
Box Model (derived specifically for the BHSS cleanup) were employed. The Box Model uses a
lower bioavailability estimate and includes a community-wide component for soil/dust exposure
that is not included in the EPA Default Model. 

Predicted and Observed Blood Lead Levels: Figures ES-6 and ES-7 show observed and predicted
blood lead levels and percent of children to exceed 10 µg/dl for the EPA Default and Box Models.
East of the BHSS, the baseline Box Model is a better predictor of observed mean blood lead levels.
In these areas, the EPA Default baseline model significantly over-predicts both observed
concentrations and the percent of children to experience excess absorption. West of the BHSS, and
particularly in the Lower Basin, both models are ineffective in describing the observed high blood
lead levels. Several possible reasons for the differences in predictions should be considered in the
development of risk management strategies, including assumed bioavailabilities, relative
contributions of soil and dust sources, the effect of intervention efforts in reducing blood lead
levels, and the representativeness of blood lead surveys.

Predicted Need for Residential Cleanup: The EPA Default version of the IEUBK Model Batch
Mode application predicts a greater than 5% exceedance of the 10 µg/dl health criteria, associated
with baseline residential exposures, for all geographic areas. The Box Model predicts exceedance
greater than 5% for Mullan, Burke/Nine Mile, Wallace, Silverton, and the Lower Basin. The areas
adjoining the BHSS including Kingston, Osburn, and the Side Gulches are projected at less than
5% exceedance for baseline residential exposures by the Box Model.

Preliminary Residential Soil Action Levels: Preliminary analysis, using the Box Model, suggests
that a cleanup threshold for soils of 800 mg/kg to 1000 mg/kg is necessary to achieve risk levels in
the upper Basin comparable to those established for the BHSS. The EPA Default Model suggests
cleanup levels for soils below 400 mg/kg are required to achieve similar risk criteria. Both models
indicate that lead paint stabilization will be required in combination with soil remediation to reduce
house dust lead concentrations to protective levels. Potential paint stabilization would apply to the
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approximately 20% of housing units that currently have lead paint in poorly maintained condition.
These measures will not resolve excessive blood lead levels observed in the Lower Basin and
Kingston.

EPA Policy Regarding Individual Risk: Current USEPA policy addresses individual risks for
those children left at the highest exposure levels and recommends that the probability of
experiencing a blood lead level of 10 µg/dl or greater, at any residence, be less than 5%. Box
Model estimates of individual risks indicate this criteria is considerably more stringent than that
applied at the BHSS and would require a soil cleanup in the 600 mg/kg to 800 mg/kg range. Using
the EPA Default Model to calculate a residential soil cleanup level protective of risk to individuals
results in a soil level below the EPA residential soil screening level of 400 mg/kg.  This is caused
be elevated levels of lead in house dust in portions of the Basin.  As a result, risk managers, public
health officials and community representatives will need to assess the applicability of this criteria
to the Basin population and alternative risk reduction techniques that might provide the necessary
level of protectiveness.

Lead Health Risks from Exposures Outside the Residential Environment: Potentially significant
recreational exposures are noted for children engaged in certain activities in particular areas of the
Basin. Recreational activities can result in significant exposures in the more contaminated areas of
the upper Basin and throughout the floodplain areas west of the BHSS. This is a possible
explanation for the higher than predicted blood lead levels observed among Lower Basin children.
Additionally, swimming and water sport activities in disturbed sediment-laden surface water can
result in substantial increases in intake and lead absorption. Potential exposures are of particular
concern to neighborhood stream sediments in Burke/Nine Mile, and at public swimming areas in
the Side Gulches and the Lower Basin. Potentially significant increases in blood lead levels could
also result from consumption of home grown vegetables.

Action Levels for Other Media: Discussion and development of candidate action levels for
children’s incremental recreational activities and fish and local produce consumption cannot be
addressed in this document. Appropriate risk reduction methods and action levels will have to be
evaluated by risk managers after fundamental approaches to reducing baseline blood lead levels
have been determined. Assessing whether these actions would be sufficient to reduce non-lead
risks and hazards to acceptable levels must also be accomplished in relation to actions addressing
cumulative risks to lead.

Coeur d’Alene Tribal Scenarios: The subsistence scenario pertains to children and adults
engaged in traditional (aboriginal) or current (modern) subsistence lifestyles in the floodplain of
the lower Coeur d’Alene River.  These are future scenarios, as subsistence lifestyles are not known
to be currently practiced in the floodplain.  Exposure pathways quantified for subsistence lifestyles
are similar to those evaluated for residential and recreational receptors. Adequate fish tissue metals
concentrations are available for the Lower Basin and the Spokane River. Results for fish in this
HHRA should not be extended to the Lake Coeur d’Alene fishery.

Native American Blood Lead Levels: No blood lead data are available for Coeur d’Alene Tribe
members practicing subsistence lifestyles. Blood lead levels were not predicted for either the
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traditional or current subsistence scenarios because extremely high estimated intake rates coupled
with cultural-specific dietary and behavioral considerations invalidate current blood lead models.
Nevertheless, projected intake rates are sufficiently high to indicate that blood lead levels
associated with subsistence activities in the floodplain of the Lower Basin would exceed any
current health criteria for children or adults in either scenario.

Potential Native American Lead Intake Rates: It is important to note that the high lead intake
rates are associated with several media. Soil and sediment intakes, fish fillet and peeled water
potato, and ingestion of disturbed surface water during swimming and bathing activities would
each individually result in excessive lead intake. Consumption of whole fish from the Spokane
River or un-peeled water potatoes from the Lower Basin would present especially dangerous intake
levels. It is likely that background or pristine environmental concentrations would be required for
all media to safely support Native American subsistence activities.

Cancer Risk due to Arsenic for the Coeur d’Alene Tribal Scenarios: The highest cancer risks are
associated with Coeur d’Alene Tribal subsistence lifestyles. Table ES-2 shows the Reasonable
Maximum Exposure (RME or 95th percentile) cancer risk for arsenic for the traditional subsistence
exposure scenario for the combined adult/child age group.  RME cancer risks exceeded EPA’s
acceptable 10-4 to 10-6 risk criteria in all exposure pathways, with cancer risks ranging from
approximately 4 x 10-5 to 1 x 10-3.  Total RME cancer risk for the current subsistence is
approximately 8 x 10-4 and 4 x 10-3 for the traditional scenario, suggesting unacceptable cancer
risks from exposure to arsenic through all media and pathways.

Cancer Risk due to Arsenic for the Resident Population: For the resident population, cancer risks
were evaluated for two age groups: children and adults (age 0 to 30), and occupational adults for
25 years of exposure. As shown in Table ES-3, total RME cancer risk for each scenario was in the
range of 10-6 to 10-4, except for the residential scenario at the Side Gulches where the RME cancer
risk was 3 x 10-4 due to drinking water exposures at a private well.

Non-carcinogenic Risk for the Coeur d ‘Alene Tribal Scenarios: Noncancer risks are expressed
as a hazard quotient. If the value is less than or equal to 1, no adverse health effects are anticipated.
 Hazard quotients greater than 1 may be associated with adverse health effects. Summary hazard
results for non-carcinogenic effects are also provided in Table ES-2. Risks and hazards for the
Coeur d’Alene Tribe traditional subsistence scenario were the highest of any population. Current
and traditional subsistence exposures were evaluated only as future scenarios because subsistence
lifestyles are not known to be currently practiced in the floodplain. Risks and hazards for the
current subsistence scenario were similar to those for the highest residential areas. For both
subsistence scenarios, arsenic and iron in soil and sediment were the greatest contributors to
noncancer hazard. Hazards from fish ingestion are likely underestimated for subsistence exposures
because the whole fish may be eaten.  Hazards are estimated using data for fish fillets that have
substantially lower metals concentrations (e.g., an order of magnitude) than whole fish.

Non-carcinogenic Risk  for the Resident Population: For typical (50th percentile) exposures to the
resident population, potential unacceptable hazards occur only for resident children in the Side
Gulches when all exposure routes are combined, and for future child/adult residents of the
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Burke/Nine Mile area, if they were to use groundwater as a domestic supply. In general, the
hazards and risks calculated for typical exposures were lower by approximately an order of
magnitude compared to those calculated for RME (95th percentile) conditions.  All other excess
hazard quotients discussed are for RME conditions.

Non-lead RME Residential and Neighborhood Risks and Hazards: Under current conditions, the
Side Gulches had the highest risks and hazards for the 0-6-year age group and the combined
children and adults age group (Table ES-3).  The Lower Basin had the second highest risks and
hazards for these age groups.  The Lower Basin had the highest concentrations of arsenic and iron
in soil and sediment (except for waste piles).  The higher risks and hazards in the Side Gulches
were due to high concentrations of arsenic in water in one private well.  The Burke/Nine Mile area
had the highest neighborhood risks and hazards because of the waste pile exposures evaluated for
this area.  Waste piles had the highest concentrations of non-lead metals.

Non-lead RME Public Recreational Risks and Hazards: Of the 8 geographical areas evaluated,
five had publicly developed recreational areas with sampling results.  Hazards from the use of
these areas exceeded 1 for the 0- to 6-year age group only along the lower Coeur d’Alene River
from the confluence of the North Fork and the South Fork downstream to Harrison (Table ES-4).
Cancer risks were highest for this area as well.

Non-lead RME Occupational Risks and Hazards (Construction Worker): Of the 8 subareas, five
were evaluated for risks and hazards to construction workers actively engaged in work that
involves soil disturbance.  As with the other receptor groups evaluated, risks and hazards were
highest in the Lower Basin, and the Lower Basin is the only area where combined hazards
exceeded 1, with a hazard quotient of 0.9 for arsenic and 0.7 for iron (Table ES-5).

Non-carcinogenic Chronic Effects of Lead: The hazard quotients developed for non-lead metals
should be considered as potentially underestimating noncancer risks due to additional exposures to
lead. Lead is known to have adverse effects to many of the same organ systems of concern in the
development of the hazard indices. Potential lead effects are not accounted for in these risk
estimates, although substantial lead intake rates are anticipated for these populations.

Background Arsenic Levels: Cancer risks and non-carcinogenic hazards were calculated on the
basis of total arsenic concentrations in each area.  However, some of the arsenic is naturally present
(pre-mining background concentration) and may be contributing significantly to the total arsenic
concentration in soil and sediment. As a result, background levels may account for a significant
percentage of the risk due to arsenic in some areas. In other cases, background does not add
significantly to total arsenic risk.





Figure ES-2  Arithmetic and Geometric Mean Blood Lead Concentrations by Geographic 
Area - 9 Month through 9 Year Old Children 

(1996 - 1999 Combined)
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Figure ES-3 Basin Mean Blood Lead Levels by Age 
(1996 - 1999 combined)
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Figure ES-4 Percent to Exceed Blood Lead Concentrations by Geographic Area - 
9 Month through 9 Year old Children (1996 - 1999 Combined)
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Figure ES-5 Percent of Children to Exceed Critical Toxicity Levels by Age
 (Basin-wide 1996 - 1999 Combined)
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Figure ES-6 Observed and Predicted Geomean Blood Lead Levels for 0-84 Month Old 
Children Only - IEUBK Batch Mode
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Figure ES-7 Observed and Predicted Percent to Exceed 10 µµµµg/dl for 0-84 Month Old 
Children- IEUBK Batch Mode
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Table ES-1
Selected Chemicals of Potential Concern in Each Medium

Chemical Soil/
Sediment

House
Dust

Tap
Water

Surface
Water Groundwater Air Fish Vegetables

Antimony X X X

Arsenic X X X X X X

Cadmium X X X X X X

Iron X X

Lead X X X X X X X X

Manganese X X X

Mercury X X

Zinc X X X

Table ES-2
RME Hazard Quotients and Cancer Risks for Current and

Traditional Future Subsistence Exposure Scenarios

Current Traditional
Age Group

Hazard Quotient Cancer Risk Hazard Quotient Cancer Risk

Adult 3 No arsenic data 10 No arsenic data

Child 10 Not evaluated 49 Not evaluated

Child/adult 4 8 x 10-4 21 4 x 10-3

Table ES-3
RME Hazard Quotients and Cancer Risks for Residential and Neighborhood Scenarios

Children
Age 0 to 6 Yearsa

Children
Age 4 to 11 Years

(Risks/Hazards From
Neighborhood)

Children and Adults
Age 0 to 30 YearsGeographical

Area
Hazard

Quotient
Hazard

Quotient
Cancer

Risk
Hazard

Quotient
Cancer

Risk

Lower Basin 5 1 2 x 10-5 2 1 x 10-4

Kingston 3 1 3 x 10-5 0.8 7 x 10-5

Side Gulches 6 2 3 x 10-5 2 3 x 10-4

Osburn 4 0.4 7 x 10-6 1 1 x 10-4

Silverton 3 0.6 1 x 10-5 0.8 7 x 10-5

Wallace 3 0.7 1 x 10-5 0.9 7 x 10-5

Nine Mile, current
conditions

4 2 5 x 10-5 1 1 x 10-4

Nine Mile, future conditions 22 Same as
current

Same as
current

12 3 x 10-5

Mullan 4 0.5 6 x 10-6 1 1 x 10-4

Vegetables (all areas) Not evaluated Not evaluated Not evaluated 2 8 x 10-5

aCancer risks were not evaluated for the 0- to 6-year age group.



Table ES-4
RME Hazard Quotients and Cancer Risks for Public Recreational Scenario

Children
Age 0 to 6 Yearsa

Children and Adults
Age 0 to 30 YearsGeographical Area

Hazard Quotient Hazard Quotient Cancer Risk
Blackwell Island 0.9 0.2 2 x 10-5

Lower Basin
Soil/water risks/hazards

2 0.6 5 x 10-5

Fishing in lateral lakes Not evaluated 0.9 No arsenic data
Kingston (confluence of the North
Fork and South Fork)

2 0.7 6 x 10-5

Side Gulches No public areas
evaluated

No public areas
evaluated

No public areas
evaluated

Osburn No public areas
evaluated

No public areas
evaluated

No public areas
evaluated

Silverton 0.4 0.1 9 x 10-6

Wallace 0.5 0.1 9 x 10-6

Nine Mile (current conditions) No public areas
evaluated

No public areas
evaluated

No public areas
evaluated

Mullan No public areas
evaluated

No public areas
evaluated

No public areas
evaluated

aCancer risks were not evaluated for the 0- to 6-year age group.

Table ES-5
RME Hazard Quotients and Cancer Risks for Occupational Scenario

Adults (25 Years of Exposure)
Geographical Area

Hazard Quotient Cancer Risk

Lower Basin 2 1 x 10-4

Kingston 0.6 4 x 10-5

Osburn, Silverton, Wallace areas combined 0.5 3 x 10-5

Nine Mile 0.5 3 x 10-5

Mullan 0.6 4 x 10-5
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8.0     SUMMARY AND CONCLUSIONS

8.1 PURPOSE

The Coeur d’Alene Basin (CDAB) in northern Idaho includes Lake Coeur d’Alene and the St.
Joe and Coeur d’Alene River drainages that are the ancestral home of the Coeur d’Alene Indian
Tribe. Since the late 19th century, this area has been the center of one of the most productive
mining districts in the world. Significant deposits of gold, silver, lead, zinc and associated metals
have been mined and refined in the upper Basin for over a century. The area is known as Idaho’s
Silver Valley. During most of the last century, substantial quantities of industrial wastes were
directly discharged to the environment from mining, mineral processing, and smelting activities,
as was common practice at the time. Public health investigations in the 1970s to 1980s resulted
in the designation, in 1983, of a 21 square mile area called the Bunker Hill Superfund Site
(BHSS), or “the Box,” surrounding the former smelter complex near Kellogg. Remedial activities
and public health response activities have been ongoing in the BHSS for two decades.

A Remedial Investigation and Feasibility Study (RI/FS) is currently being undertaken to
characterize the degree and extent of the contaminant release in the remainder of the CDAB.
Concurrent with the RI/FS, this baseline Human Health Risk Assessment (HHRA) addresses
potential health risks associated with residual heavy metals contamination in the CDAB for areas
east of Harrison upstream from the mouth of the Coeur d’Alene River. A screening level HHRA
was previously conducted for Coeur d’Alene Lake beach areas, and a similar screening level
HHRA is being conducted for the Spokane River that drains Lake Coeur d’Alene into the State
of Washington. 

The baseline risk assessment is an evaluation of the potential threats to public health from site
contaminants in the absence of any remedial action. To the extent that the risk assessment or any
site-specific analyses rely, directly or indirectly, on observed blood lead data; baseline conditions
reflect the ongoing public health intervention efforts of the Panhandle Health District. The
primary tasks accomplished in performing the HHRA included data collection, data evaluation,
exposure assessment, toxicity assessment, and risk characterization. The main purpose of this
HHRA is to determine the extent of heavy metal contamination in environmental media that may
expose current or future residents or visitors to the  CDAB, to evaluate the potential human
health risks associated with exposure to those contaminated media, and to provide information
for risk managers to evaluate the need for remedial action and development of associated clean-
up criteria. Figure 8-1 shows various features of the CDAB.

8.2 STUDY AREA

The CDAB is located in the Panhandle region of northern Idaho and lies within Kootenai,
Shoshone, and Benewah Counties.  The Basin is on the west slope of the Bitterroot Mountain
Range. Summers in the area are generally hot and dry with only about 12% of the annual
precipitation occurring between July and September.  Approximately 50% of the annual
precipitation occurs between November and February.  Winter temperatures are 15 to 25 degrees
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higher than those in continental locations of similar latitude.  These weather patterns make the
Basin one of the highest precipitation areas of the upper Columbia River Basin and result in the
potential for frequent high water events.  The remaining precipitation takes place in the spring.

Much of the area is rural and contains a wide variety of landscape types, rich in natural resources
including floodplains, steep mountain canyons, and river valleys. Topography and landscape vary
in the Basin from relatively open, flat floodplain areas of the Coeur d’Alene River in the western
portion of the Basin to steep, narrow canyons to the east.  The floor of the valley near the
boundary between Kootenai and Shoshone Counties is roughly 1 mile wide and narrows
significantly eastward toward Shoshone County.  Valley areas near Wallace average 0.25 mile
wide.

For the purposes of this HHRA, the study area is from the Idaho-Montana border in the east to
Harrison in the west.  The 21 square-mile BHSS is excluded from this assessment. Some
additional areas, such as regions south of Harrison, Blackwell Island, and Corbin Park beaches,
have been identified by the State, EPA, and the Coeur d’Alene Tribe, and are also included as
part of this HHRA. Some subareas addressed in this HHRA are discussed as being located in the
upper Basin, that is contained in the steep mountain canyon of the South Fork and adjacent
tributary gulches east, or upstream, of the BHSS. The upper Basin contains 11 residential cities
or unincorporated areas, about half of which are located within the BHSS. Most of the mines and
industrial facilities that constitute the Coeur d’Alene mining district are, or were, located in the
upper Basin.

Immediately west of the BHSS is the Kingston subarea that includes Kingston, Pine Creek, and
the confluence of the North and South Forks of the Coeur d’Alene River. The Lower Basin area
west of Cataldo includes 11 lateral chain lakes and extensive wetlands, located adjacent to the
main channel and within the Coeur d’Alene River’s floodplain.  These marshes and lakes provide
an extensive recreational area between the town of Cataldo and Lake Coeur d’Alene.  Camping,
fishing, boating, swimming, hunting, and wildlife photography and observation are popular
activities throughout the lower CDAB. There are no incorporated cities between Cataldo and
Harrison at the mouth of the main Coeur d’Alene River. However, there are a few small
unincorporated village areas and several rural residences.

8.3 RESIDENT POPULATION, LAND-USE, ECONOMY AND HOUSING

Much of the Basin is rural, undeveloped land.  Approximately 32 percent of Kootenai County
and 75 percent of Shoshone County consist of federally managed lands, primarily National
Forests.  These areas are rich in natural resources including forests, wildlife, and a number of
tributaries and streams that support a variety of aquatic organisms.  However, many of these
areas are inaccessible due to the lack of roads,  difficult terrain, or lack of services.  Interstate 90
(I-90) provides limited access to the otherwise rural area.

Tourism related to the use of these natural resource areas for recreational purposes has increased
significantly over the last two decades and is one of the fastest growing contributors to the local
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economy.  Recreational use of the abundant natural resource areas include riding off-road
vehicles, snowmobiling, berry picking, mountain biking, fishing and floating the Coeur d’Alene
River, and cross-country and downhill skiing.

Approximately 10,500 people, or 1% of the total population of Idaho, reside within the study
area. The economy of the region, traditionally based on mining, has declined over the last 10 to
20 years due to mine closures, layoffs, and a lack of other industry to replace the mineral-based
economy. Between 1980 and 1996, total mining employment decreased by 74%.  As a result, the
total population shows a declining trend as people move outside of the area seeking jobs.

The population of Shoshone County decreased by 29% between 1970 and 1990.  Between 1990
and 1998, the population remained relatively unchanged, with a slight decreasing trend (0.4%).
Correspondingly, the unemployment rate increased from 6.7% to 9.9%.  Between 1990 and 1996,
total employment increased slightly (4%), while mining employment continued to decrease
significantly (58%).  Tourism and recreation appear to be growth sectors, replacing some of the
mining jobs.  Unemployment showed a slight increase (0.3%) from 1990 to 1998. 

As the younger generation is forced to move outside of the area to find employment, the
population of the Shoshone County is becoming older. The median age of residents in Shoshone
County in 1970 was 27.3 years as compared to 39.6 in 1998. The percent of the population aged
65 and over in Shoshone County in 1997 was 15.7% compared to 7.1% in 1970.  Between 1994
and 1998, the child population under 18 in Shoshone County showed a decrease of 6%, while the
total population remained fairly constant.  Statewide, the child population showed a slight
increase (3%) between 1994 and 1998, with a total population increase of 8%.

From 1990 to 1998, the number of children under the age of 5 years in Shoshone County
decreased by 12.1%.  Statewide, the number of children under age 5 increased by 12.2%.  The
number of children between the ages of 5 and 17 in Shoshone County decreased by 7.7%, while
statewide, the number increased by 14%.  Overall, the total number of children under 18 in
Shoshone County decreased by 8.7% and increased statewide by 13.5%.

Socio-economic data for children living in Shoshone County showed higher than statewide
percentages of child poverty, single parent families, infant mortality, low birth weight babies,
school dropouts, teen births, and teen violent deaths for all years included.  As an example, the
percentage of children in poverty in Shoshone County increased from 23.7% to 31.2% from 1990
to 1996, while the percentage of children in poverty statewide remained relatively constant at
approximately 16% to 17%. Births paid for by medicaid decreased in Shoshone County from
1997 to 1998 (55% to 42%); however, the percentage remained higher than statewide numbers of
33% and 28% for 1997 and 1998, respectively.

The total number of housing units in the Basin Area is 5651, or 1.4% of the total number of
housing units in Idaho.  The percentage of occupied housing units in the Basin Area (74%) is
lower than the statewide percentage (87%) due to vacancies and a high number of seasonal units
in some Lower Basin census blocks. The percentage of renter occupied units is lower in the
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Basin Area than statewide at 23% and 30%, respectively.  The statewide average is likely
influenced by a higher number of renters in urban areas. 

Housing units in the Basin Area are typically older than those reported statewide. Forty-eight
percent of the housing units in the Basin Area were built before 1960, and over half (60%) of
those were built before 1940.  Statewide, only 37% were built before 1960, and less than half of
those (44%) were built before 1940. Since 1980, the percentage of houses built in the Basin Area
has also been lower than statewide, at 12% and 18%, respectively. From 1990 to 1997 housing
growth in Shoshone County was 5.6%, well below the statewide growth rate of 21.6%.

Basin Area housing values were typically lower than the State median with fourteen of the
eighteen census block groups included in the Basin Area (78%) having median housing values
less than the statewide median of $58,000. The four block groups with median values greater
than $58,000 are located within the Kingston and Lower Basin subareas. 

The majority of median rent values in the Basin Areas are also lower than the State median rent
value of $330.  Of the eighteen block groups in the Basin Area, only one (located in the Kingston
Study Area) has a higher median rent value. 

8.4 DATA USED IN THE HHRA

In addition to traditional geographic, climatic, and demographic information, two basic data
sources were used in the HHRA. Those data either i) originated in investigations associated with
the RI/FS or the Natural Resource Damage Assessment (NRDA) being conducted under
CERCLA by federal and Tribal trustees, or ii) were obtained in health surveys conducted by the
State Department of Health and Welfare and allied local and federal health agencies. The
principal source of the latter data was a comprehensive blood lead and environmental exposure
study conducted in 1996, and follow-up blood lead surveys conducted in 1997-1999.

In 1996, the State of Idaho, the Panhandle Health District (PHD), and the Agency for Toxic
Substances and Disease Registry (ATSDR) conducted a large-scale, multimedia exposure study
within the Basin. The investigation characterized both environmental contamination and
biological indices of human exposure from 843 residential homes in the upper and Lower Basin.
The data obtained included blood lead, urine cadmium, yard soil, house mat dust, home vacuum
dust, lead-based paint measurements, and tap water.  All samples collected were originally
analyzed for lead and cadmium.

The 1996 study was followed by fixed-site blood lead surveys during the following three
summers.  Testing during all four summers produced a total of 524 children in the nine month
through nine year old category and 667 adult blood lead observations (Adult blood leads were
only collected during 1996). In addition, public health investigations were conducted at the
homes of 50 children exhibiting blood lead levels greater than or equal to 10 µg/dl. In July of
1999, a strategy was adopted to augment the existing database with new information sufficient to
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support site-specific analysis and provide the risk assessment effort with appropriate information
to characterize lead exposure in the Basin. 

Those public areas, communities, and specific media for which little data were available were
sampled in the summer of 1999 by the State of Idaho.  A supplemental survey was also
conducted by the State of Idaho in November of 1999 that collected environmental samples and
survey data from the homes of those children providing blood lead results that had not previously
been sampled. Of the 132 homes that were not included in previous efforts, approximately 90 of
those homes were sampled in the Fall 1999 survey.

The combined sampling effort from the IDHW study, all EPA residential data, and additional
residential data collected by the State of Idaho in the Summer and Fall of 1999 totals 1020
homes, and these are included in the lead risk assessment section. 

Non-lead risk assessment data were largely obtained from the federal and Tribal investigations
conducted in the course of the RI/FS and associated NRDA. Numerous samples of soil, house
dust, tap water, groundwater, homegrown vegetables, sediment, surface water, fish, and plants
(i.e., water potatoes) were collected in the CDAB.  Because of the large quantity of analytical
information available, the data were organized by medium and geographical area; and the
methods used for sample analysis and data quality were evaluated.  From this, a baseline data set
to support the non-lead portions of the HHRA was developed.

Initially, all the available sampling data from the site was reviewed to identify chemicals that
might contribute to risk based on concentration and toxicity. Much of the analytical data from
these samples were applicable to human exposures. Others were not, primarily because of the
sampling location (not a location people frequent) or the sampling methodology.  The analytical
data selected for use in the HHRA included:

• Blood lead observations from 524 children from 260 homes,

• Yard soil from 191 homes for non-lead metals, 994 homes for lead,

• House dust from 83 homes for non-lead metals, 299 vacuum bag samples and 474
dust mat samples for lead,

• Groundwater from shallow wells in Burke/Nine Mile and Canyon Creeks (for a
future scenario, this groundwater is not currently being used as a drinking water
source),

• Tap water from 100 homes for non-lead metals, 398 homes for lead,

• Soil from 13 upland parks and schools located in the towns of Silverton and
Wallace,
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• Soil from five mining waste piles, two near Canyon Creek, two near Nine Mile
Creek, and one near Mullan,

• Soil and sediment from 33 beach areas along the lower Coeur d’Alene River, and
one beach area in Coeur d’Alene Lake (Blackwell Island),

• Surface water collected adjacent to 33 beach areas along the lower Coeur d’Alene
River, and one beach area adjacent to Coeur d’Alene Lake (Blackwell Island),

• Sediment and surface water from Canyon Creek, Nine Mile Creek, Moon Creek,
Big Creek, Beaver Creek, and Pine Creek,

• Fish fillet tissue from pike, perch, and bullhead (312 total samples from Medicine,
Killarney, and Thompson Lakes) and whole fish tissue data from the Spokane
River,

• Produce from 24 residential vegetable gardens, and

• XRF paint lead observations from 417 homes.

8.5 CHEMICALS OF POTENTIAL CONCERN

Chemicals of potential concern (COPCs) were identified using a decision process that included a
comparison of detected chemical concentrations with screening values (SV).  Additional analysis
of a subset of the soil data for other metals (e.g., arsenic, mercury, and zinc) was completed for
approximately 80 homes, and these were included in the risk calculations for the non-lead metals
in addition to the EPA residential data. 

Table 8-1 summarizes the COPCs for each media evaluated.  For the solid media soil, sediment
and house dust, seven metals including antimony, arsenic, cadmium, iron, lead, manganese and
zinc were selected as COPCs. Only lead was selected as a COPC in air.

In water, five metals including arsenic, cadmium, lead, manganese, and mercury were selected as
COPCs in surface water for both “disturbed” and “undisturbed” conditions. Five metals were
selected as COPCs for groundwater including antimony, arsenic, cadmium, lead, and zinc. Only
arsenic and lead were selected for tap water.

For dietary routes all chemicals analyzed in fish including cadmium, lead, and mercury were
considered COPCs. The COPCs selected for homegrown vegetables and water potatoes were
arsenic, cadmium, and lead.

8.6 TOXICITY ASSESSMENT
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A toxicity assessment was developed for each of the COPCs. The toxicity assessment identifies
the adverse health effects associated with excess exposure to each metal. In particular, the
relationship between the dose of a chemical and the occurrence of toxic effects is evaluated.
Toxicity criteria for chemicals (that identify acceptable levels of contaminants) consider both
cancer effects and adverse health effects other than cancer (noncancer effects). Generally, the
acceptable levels of contaminant intake are based on reference doses related to specific effects
for non-carcinogens and slope factors that estimate the potential incidence of cancers associated
with the absorbed dose of the chemical. 

The toxicity assessment for lead is based on its potential to cause neurological developmental
effects in children. The toxicity criteria for lead is related to blood lead levels associated with
these effects. The current level of concern is 10 µg/dl of lead in whole blood and is of greatest
concern for children and pregnant women (as they represent the developing fetus). Arsenic, the
primary COPC after lead, is assessed for its potential to cause skin cancer, frequently fatal
cancers of the internal organs (e.g., bladder, kidney, lung, and liver), and various pre-cancer and
noncancer effects in skin by ingestion. Arsenic was the only COPC evaluated for cancer effects.
The other metals examined have various adverse health effects.  Table 8-2 shows the principal
health effects for each COPC.

8.7 EXPOSURE SUBAREAS

For the purposes of the ecological risk assessment and the RI/FS, the Coeur d’Alene Basin has
been divided into exposure areas based on watersheds and drainage patterns.  However, not all
portions of the Basin are of concern with respect to human health considerations, and potential
human exposures in a number of areas cross the watershed boundaries. As a result, the Basin was
divided into eight HHRA geographical subareas based on existing communities, identified routes
of potential human exposure, public use patterns, and the results of environmental lead health
surveys in each area. Those geographic subareas shown on Figure 8-1 are:

• Lower Basin (the floodplain of the lower Coeur d’Alene River from Harrison to,
and including, Cataldo),

• Kingston (the area of the Basin between the 21-square-mile Bunker Hill
Superfund area and Cataldo; specifically, the town of Kingston, the confluence of
the North Fork Coeur d’Alene River (North Fork) and the South Fork Coeur
d’Alene River (South Fork), and residences near Pine Creek, but outside the
Bunker Hill area),

• Side Gulches (including residences in the side canyons along streams draining
into the South Fork between the Bunker Hill area and Mullan, with the exception
of Nine Mile and Canyon Creeks),

• Osburn,

• Silverton,
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• Wallace,

• Burke/Nine Mile (including Nine Mile Creek and Canyon Creek), and

• Mullan.

8.8 POPULATIONS OF POTENTIAL CONCERN

Certain population groups in the Basin could be more sensitive to contamination, or more likely
to be subjected to greater exposure than the typical individual in each of the receptor groups. 
These populations include infants, children and pregnant women as they represent the fetus, and
individuals with subsistence lifestyles, including some members of the Coeur d’Alene Tribe.

Because of their physical vulnerability and small body size, infants and children are often more
susceptible to the potential toxic effects of chemicals in the environment.   Their risks may differ
qualitatively and quantitatively from those of adults for a variety of reasons including differences
in behavior (e.g., frequent hand-to-mouth behavior), physiology, metabolism, pharmacokinetics,
diet, and exposure environment.

Physiological differences include intake rates of air, food, and water (and associated chemicals)
per unit of body weight. Similarly, dermal, intestinal, and respiratory absorption may be greater
or lesser in children depending on the chemical and the exposure scenario. There are also major
metabolic differences between children and adults that can significantly affect their ability to
respond to chemical exposure. Pharmacokinetics, including the absorption, distribution, and
excretion of various chemicals, differs between children and adults on a chemical-specific basis.

The diet of a child is often quite different from that of adults.  Dietary differences, such as the
amount of vegetables, fruit, fish, or red meat consumed, can have an effect on the amount of
chemical ingested in food items.  In addition, nutritional status has a profound effect on toxicity
response. There are obvious differences between adults and children in the physical environment
and living habits.  For example, children are generally closer to the floor, carpet, and ground. 
Their daily activities, hand-to-mouth behavior, and lack of occupational exposure significantly
influence the amount of soil and dust consumed, and chemical exposure that occurs.

As a result, infants and children often receive a different effective dose of a chemical than adults,
even when chemical concentrations in affected media are the same. Several poverty-related
factors among the resident population cause additional concern for infants and children in this
population.  The high incidence of teenage pregnancies, infant mortality, low birth weights, and
single parent families suggest possible nutritional deficiencies.  Vitamin and essential nutrient
deficits can contribute to higher metal absorption rates, particularly for lead as the body seeks
calcium, and exacerbate adverse health effects for the fetus and infant.
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Lower socio-economic status indicated by the 31% of children living in poverty, births paid for
by medicaid, school lunch programs, high welfare payments, low-rents, and high unemployment
rates are associated with greater risk of lead poisoning. The substantial decrease in young
children in the population indicates young families are continuing to leave the area. Increase in
welfare payments to the remaining homes with children may indicate the area is attracting and
retaining economically disadvantaged families.

Poverty and lead poisoning interact in several ways. Children may have lowered nutritional status
and live in poorer quality housing. Parents may experience more difficulties in managing the
home and children, and are less able to provide a stimulating and healthy home environment.
Home and child hygiene and behavioral risk co-factors can lead to increased ingestion rates of
soils and dusts. Yard soils and house dust can be more contaminated due to deteriorating lead
paint, proximity to industrial sources, and lesser quality maintenance of the home, yard, and local
infrastructure. The age of housing in the Basin is problematic due to the frequent use of lead
paint and accumulation of contaminated dusts throughout the last century.

As a result, poor children ingest more soil and dust that has a higher lead content. These children
tend to absorb more of the ingested lead than those with a more nutritionally sound diet, resulting
in higher blood lead levels. In addition, poor children are more vulnerable to adverse health
effects resulting from their lower general health status, and reduced access to quality health care
and early childhood educational opportunities. The increased risk of lead poisoning for children
in lower socio-economic groups does not imply that other children in the Basin are not at-risk.
Poor children are at relatively higher risk than those from more affluent families.

A second population of concern are fetuses, by virtue of maternal exposures to lead and certain
non-lead contaminants such as arsenic. Lead crosses the human placental barrier and can expose
fetal tissues at the most vulnerable periods of development. Another population of concern are
elderly residents whose long-term exposures to lead may result in risk of hypertension or bone
demineralizing disorders later in life that might release historically-accumulated bone lead to the
blood stream.

Effective dose and routes of exposure can also differ markedly for those practicing subsistence
lifestyles. The resident riparian lifestyle and harvest techniques employed throughout tribal
history represent  holistic practices that encompass all activities in an overall lifestyle.  Fully
addressing potential Native American exposures within the Basin requires consideration of
routes of exposure not included in other scenarios in the HHRA.  The tribal riparian lifestyle has
the potential for significant prolonged exposures to both sediment and water and significant
dietary intake.  Examples are fishing, consumption of whole fish, and the harvest of the water
potato (Sagittaria spp.) at the mouth of the Coeur d’Alene River. Vegetable consumption rates
for the Tribe show a strong dependence on the water potato and, traditionally, as much as one-
third of the overall diet was resident fish.

The traditional economy of the Coeur d’Alene Tribe was characterized by a complex and highly
structured system of food source production, distribution, and consumption.  The Plateau people
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generally practiced a seasonally based cycle of utilization of specific economic resources.  This
travel involves the return annually to well known camps for root digging, fishing, hunting, and
high elevation hunting and berry picking.

The Tribe was largely dependent upon Lake Coeur d’Alene and its tributaries; perhaps more than
any other Plateau group.  Water played a central role in all aspects of life, from birth to death and
was included in all major cultural events.  Individuals spent a great portion of their time in the
water; generally through fishing, hunting, gathering, bathing, recreating, and other various
activities. The basic winter village in the Basin was the center of the cycle and was never fully
abandoned by certain individuals of the society, especially the elderly and children too young to
travel on their own but too heavy to be carried. The Coeur d’Alene were primarily involved in
harvesting, consuming, and utilizing riparian resources.  Much of the raw material used in the
manufacture of various necessary items was obtained from within the riparian environment.

All of these activities were undertaken collectively in family or tribal groups and involve children
and women of reproductive age, that are considered the population at greatest risk.
These activities also result in substantially greater potential exposures associated with
consumption rates of resident fish and riparian vegetation, and soil and sediment contact rates
associated with typical residence and harvest practices for both ingestion and dermal routes. 

Due to the Tribe’s dependence on water from Lake Coeur d’Alene, the surrounding lateral lakes,
 the Coeur d’Alene River, and close interaction with the natural environment, maximum
exposures were assumed. Additionally, it is not known how a subsistence diet affects metal
absorption rates in the body. Nutritional factors, such as calcium or trace metal deficiencies, and
periodic fasting associated with cultural activities or availability of foodstuff could lead to
enhanced absorption rates, especially for growing infants and children, pregnant women and
fetuses.

8.9 RECEPTORS, EXPOSURE PATHWAYS AND SELECTED SCENARIOS

In order for an adverse health effect to occur, a person must be exposed to the chemical of
concern. Residents and visitors to the Basin could be exposed to affected media during their
normal daily activities including home life, recreation, and work. However, across the Basin,
exposures will not be the same because of differences in activity patterns, e.g., people do not all
use the same places for recreation and do not all eat homegrown vegetables. The amount of the
chemical (the dose) a person encounters depends on the concentration of the chemical in the
medium, the frequency of use of a particular area or medium, the length of time the person is
exposed, the person’s age, size, and intake of the medium.

Five major population groups were quantitatively evaluated in the risk assessment for a variety of
exposure pathways.  Inherent in these major groups are various pathways of exposure. For
example, day care, school, deposition of wind-blown dusts and tracking of soils into the home
are inclusive in the residential scenario. Different exposure pathways were also evaluated
depending on the geographical area where they are encountered.  For example, no waste pile
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exposures were evaluated in the Lower Basin because there are no waste piles present.  The
receptors and exposure pathways that were evaluated fall into one of five exposure scenarios.

The residential scenario pertains to children and adults who live in the Basin and could be
exposed to affected media inside the home, in the yard, and the local community.  Estimates of
metals intake were developed for incidental ingestion of soil and house dust, dermal contact with
soil, ingestion of drinking water, and ingestion of homegrown vegetables.  A future drinking
water scenario using shallow groundwater collected from metal source areas in Canyon Creek
and Nine Mile Creek was also evaluated for hypothetical residents.  Shallow groundwater is not
widely used as a drinking water source for Basin residents.

The neighborhood recreational scenario pertains to children of ages 4 through 11 who would
play in their neighborhood in creeks and on waste piles and for whom these exposures would be
in addition to the residential scenario.  In general, the areas evaluated for neighborhood
exposures are undeveloped properties immediately adjacent to residences.  Neighborhood
recreational scenarios were quantitatively evaluated for exposures from incidental ingestion of
sediments, dermal exposure to sediments, incidental ingestion of surface water during water play
activities, and exposures to waste pile soils.

The public recreational scenario pertains to children and adults who use developed parks and
playgrounds, and undeveloped recreation areas, whether they are local residents or visitors from
outside the area.  Public recreational exposures were quantified separately from residential and
neighborhood recreational exposures because of the potential for cross-Basin travel and the
possibility that visitors from outside the Basin could use the public areas.  Public recreational
scenarios were quantitatively evaluated for exposures from incidental ingestion of surface soil
and sediments, dermal exposure to soils and sediments, incidental ingestion of surface water
during water play activities, and ingestion of fish.

The occupational scenario pertains to adults who could come into contact with affected media in
the course of their daily work activities.  In general, work exposures would be less than
residential and recreational exposures because of more limited contact with the affected media. 
However, workers who have intensive contact with soils such as during construction activities,
might have high exposures for short periods, depending on the work location.  As a result,
construction workers exposed to soils were quantitatively evaluated in the risk assessment.

The subsistence scenario pertains to children and adults engaged in traditional (aboriginal) or
current subsistence lifestyles in the floodplain of the lower Coeur d’Alene River.  These are
future scenarios, as subsistence lifestyles are not known to be currently practiced in the
floodplain.  Exposure pathways quantified for subsistence lifestyles are similar to those evaluated
for residential and recreational receptors.

8.9.1 Typical (CT) and Reasonable Maximum Exposures (RME)
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All scenarios were evaluated at two levels of probable contaminant intake. Those are called the
typical, or Central Tendency (CT), and the Reasonable Maximum Exposures (RME) intake rates.
The CT estimate is the most likely or typical amount of contaminant a member of the population
will intake for each scenario. The RME represents the largest intake that can reasonably be
expected for any individual member of the population. All risk calculations are performed at both
levels of potential intake so that risk managers may consider the potential effects for both the
bulk of the population and for those individuals most at risk. Generally, the CT estimate is for the
50th percentile of the population and the RME is calculated at the 95th percentile. The results can
generally be interpreted to mean that the CT estimate applies to at least half of the population and
the RME applies to the 5% of the population most exposed.  

8.10 HUMAN HEALTH RISK CHARACTERIZATION FOR METALS OTHER THAN
LEAD

8.10.1 Non-carcinogenic Risk

The exposure factors, media concentrations, and toxicity criteria are combined for the non-lead
metals to calculate health risks.  Health risks for chemicals that cause cancer are calculated
differently from health risks for chemicals that cause noncancer health effects. For each non-
carcinogenic chemical, there is a “threshold” dose.  If a person is exposed to a chemical dose
equal to or less than the threshold, no adverse health effects are expected.  The chemical dose
from the site is divided by the threshold dose to arrive at a “hazard quotient.”  If the hazard
quotient is equal to or less than 1, no adverse health effects are anticipated.  Hazard quotients
greater than 1 may be associated with an adverse health effect. Noncancer health effects present
age-specific concerns because young children are often more sensitive than adults. As a result,
noncancer health risks were calculated separately for young children in addition to children and
adults combined.

Summary hazard results for non-carcinogenic effects are provided in Tables 8-3 through 8-6 and
are discussed by Exposure Scenario below. Risks and hazards for the traditional subsistence
scenario were the highest of any receptor population. Current and traditional subsistence
exposures were evaluated only as future scenarios because subsistence lifestyles are not known to
be currently practiced in the floodplain.  For both exposure scenarios, hazard quotients were
greater than 1 for each age group, with hazards for the traditional scenario being at least three
times higher than hazards for the current exposure scenario (Table 8-6).  Risks and hazards for
the current subsistence scenario were similar to those for the highest residential areas.

For both the current and traditional subsistence scenarios, arsenic and iron in soil and sediment
were the greatest contributors to noncancer hazards. Hazards from fish ingestion are likely
underestimated for subsistence exposures because the whole fish is consumed.  Hazards are
estimated using data on fish fillets, that have substantially lower metals concentrations (e.g., an
order of magnitude) than whole fish.
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For typical (CT) exposures to the resident population, potentially unacceptable hazards occur
only for resident children in the Side Gulches when all exposure routes are combined and for
future child, and for future child/adult residents of the Burke/Nine Mile area, if they were to use
groundwater as a domestic supply. In general, the hazards and risks calculated for typical (CT)
exposures were lower by approximately an order of magnitude compared to those calculated for
RME conditions.  All other excess hazard quotients discussed are for RME conditions.

For the resident population, soil ingestion pathways contributed the most to risk and hazard
totals, with soil ingestion generally contributing more than 90% of the noncancer risk. Hazards
from arsenic contributed 40% to 65% of the total hazard for residents, and iron was the second
largest contributor, accounting for 20% to 35% of the total residential hazard.  However, in most
cases the hazard due to iron did not exceed the target hazard quotient of 1.

In addition to arsenic, other chemicals exceeded a hazard quotient of 1 for a few age groups,
pathways, and areas under RME conditions. Exposures to other chemicals with hazard quotients
greater than 1 were the following:

• Cadmium hazards to residents from eating homegrown vegetables, and to
traditional subsistence receptors from eating water potatoes,

• Iron hazards from ingesting soils and sediment in the Lower Basin (0- to 6-year
age group for residential receptors and all ages for subsistence scenarios),

• For the hypothetical future scenario that includes drinking shallow groundwater in
the Burke/Nine Mile area, cadmium and zinc hazards from drinking groundwater
(0- to 6-year age group and 0- to 30-year age group), and

• For the current subsistence scenario, mercury in fish and for the traditional
subsistence scenario, mercury in fish, and manganese and iron in soils and
sediments.

8.10.2 Arsenic Carcinogenic Risks

Cancer risks are calculated under the assumption that no level of the chemical is without some
risk.  Risk indices are presented as a probability of developing cancer, e.g., an increased risk of
developing cancer of 1 person in 1,000,000 (a 1 x 10-6 cancer risk level).  The U.S.
Environmental Protection Agency (EPA) uses the general 10-4 to 10-6 risk range as a “target
range” within which the Agency strives to manage risks as part of a Superfund cleanup.  Once a
decision has been made to take an action, the Agency has expressed a preference for cleanups
achieving the more protective end of the range (i.e., 10-6 ), although waste management strategies
achieving reductions anywhere with the risk range may be deemed acceptable.  Furthermore, the
upper boundary of the risk range is not a discrete line at 1 x 10-4, although EPA generally uses 1
x 10-4 in making risk management decisions.  A specific estimate around 10-4 may be considered



DRAFT FOR PUBLIC REVIEW -14

acceptable if justified based on site-specific conditions, including any remaining uncertainties on
the nature and extent of contamination and associated risks.  Therefore, in certain cases EPA may
consider risk estimates slightly greater than  1 x 10-4 to be protective (U.S. EPA 1991d).

For carcinogens, the greatest health concerns are doses over the entire lifetime and cancer risks
are calculated for children and adults combined, assuming exposure over a lifetime.  Arsenic was
the only carcinogen evaluated and the only chemical other than lead evaluated for the drinking
water pathway (other chemicals and pathways were screened out because they did not pose a
health risk).

The highest cancer risks are associated with subsistence lifestyles.  RME cancer risks exceeded
10-6 in all exposure pathways, with cancer risks ranging from approximately 4 x 10-5 to 1 x 10-3. 
Table 8-6 shows the RME cancer risk for arsenic for the traditional and current subsistence
exposure scenarios for the combined adult/child age group.  Total RME cancer risk is
approximately 4 x 10-3 for the traditional scenario, and 8 x 10-4 for the current scenario.  This
suggests unacceptable cancer risks from exposure to arsenic through all media and pathways.

For the resident population, cancer risks were evaluated for two age groups:  child/adult, age 0 to
30, and occupational adult, 25 years of exposure. As shown in Table 8-3, total RME cancer risk
for each scenario was in the range of 10-6 to 10-4, except for the residential scenario at the Side
Gulches where the RME cancer risk was 3 x 10-4.  CT cancer risk for each scenario was also in or
below the range of 10-6 to 10-4.

For the residential scenarios, exposure to arsenic in yard surface soil contributed most of the total
RME cancer risk.  Arsenic in tap water also contributed significantly to total RME cancer risk for
residents at the Side Gulches.  Although tap water was not the primary contributor to cancer risk
for the residential scenarios, RME cancer risk for tap water exceeded 10-6 in all exposure areas.

For the special case future residential scenario in Burke/Nine Mile, groundwater contributed
approximately 20% of the total RME cancer risk.  Arsenic risks in surface/subsurface soil for
construction workers ranged from 3 x 10-5 to 1 x 10-4.  For recreational scenarios in each
exposure area, the following media contributed to most or all of RME cancer risk due to arsenic:

• Soil/sediment in the lower Coeur d’Alene River for the Lower Basin (highest
concentrations of arsenic in the entire Basin with the exception of waste piles),

• Soil/sediment at the North and South Fork confluence in Kingston,

• Upland surface soil from the Elk Creek area and sediment from Elk Creek Pond in
the Side Gulches (Elk Creek area soil and sediment had the second highest arsenic
concentrations in the entire Basin after floodplain soil/sediments in the Lower
Basin),
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• Sediment in the South Fork (Osburn, Wallace, and Silverton neighborhood
exposures),

• Surface soil from waste piles in Burke/Nine Mile,

• Soil in waste piles and sediment in the South Fork in Mullan, and

• Soil/sediment from the Spokane River on Blackwell Island.

Cancer risks were calculated on the basis of total arsenic concentrations in each area.  However,
some of the arsenic is naturally present (pre-mining background concentration) and
may be contributing significantly to the total arsenic concentration in soil and sediment.  Risk
management activities typically take background concentrations into account for decisions about
remediation.  As a result, background may account for a percentage of the risk due to arsenic in
some areas and may affect remedial decisions.

8.10.3 Non-lead RME Residential and Neighborhood Risks and Hazards

Under current conditions, the Side Gulches had the highest risks and hazards for the 0- to 6-year
age group and the combined children and adults age group (Table 8-3).  The Lower Basin had the
second highest risks and hazards for these age groups.  The Lower Basin had the highest
concentrations of arsenic and iron in soil and sediment (except for waste piles).  The higher risks
and hazards in the Side Gulches were due to high concentrations of arsenic in water in one
private well.  The Burke/Nine Mile area had the highest neighborhood risks and hazards because
of the waste pile exposures evaluated for this area.  Waste piles had the highest concentrations of
non-lead metals.

Some additional hazards over target health goals for the 30-year period evaluated for child and
adult residents exist if elementary-aged school children play in mining-affected media in their
neighborhoods, particularly in the Side Gulches and Burke/Nine Mile areas.  Additional risks and
hazards for residents from arsenic and cadmium in vegetables are also a potential concern.

The hazard quotients in Table 8-3 represent the sum of hazards from all chemicals, and the
majority of the hazards are due to arsenic and iron (60% to 100%).  There is no evidence that the
toxic effects of these two chemicals are additive:  the noncancer hazard for arsenic is based on
adverse effects on the skin, while the hazard for iron is based on adverse effects on the blood-
forming system.  For example, the hazard quotient of 5 for the Lower Basin comprises an arsenic
hazard quotient of 2.4, an iron hazard quotient of 1.6, and a hazard quotient of 0.6 for the other
metals of concern.

8.10.4 Non-lead RME Public Recreational Risks and Hazards

Of the 8 geographical subareas evaluated for recreational exposure, five had public recreational
areas with sampling results.  Hazards from the use of these areas exceeded 1 for the 0- to 6-year
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age group only along the lower Coeur d’Alene River from the confluence of the North Fork and
the South Fork downstream to Harrison (Table 8-4).  Cancer risks were highest for this area as
well.

8.10.5 Non-lead RME Occupational Risks and Hazards (Construction Worker)

Of the 8 geographical subareas, five were evaluated for risks and hazards to construction workers
actively engaged in work that involves soil disturbance.  As with the other populations evaluated,
risks and hazards were highest in the Lower Basin, and the Lower Basin is the only area where
hazards exceeded 1, with a hazard quotient of 0.9 for arsenic and 0.7 for iron (Table 8-5).

8.10.6 Non-lead RME Current and Traditional Subsistence Exposure Scenarios (Tribal
Members)

Risks and hazards for the traditional subsistence scenario were the highest of any receptor
population.  Cancer risks for both the current and traditional exposure scenarios were greater than
10-6. Total RME hazard indices for noncancer effects were greater than 1 for each age group in
both the current and the traditional subsistence exposure scenario with the child in the traditional
scenario having the greatest hazard quotient of 49.  The total noncancer hazards for the
adult/child and adult age groups for the traditional subsistence scenario were 10 and 21,
respectively.

• For subsistence children, exposure to metals through all exposure pathways,
except the ingestion of disturbed surface water, represents potentially
unacceptable risk for noncancer health effects.  Ingestion of surface soil and
ingestion of sediment contribute most to the total RME hazard index for the
traditional subsistence exposure scenario with hazard indices of 21 and 13,
respectively.

• For the combined subsistence adult/child age group, the total hazard index
exceeded 1 for each exposure pathway except dermal absorption from surface soil
and ingestion of disturbed surface water.  Ingestion of water potatoes, ingestion of
surface soil, and ingestion of undisturbed surface water are the greatest risk
drivers for this age group.  The key metals contributing to the total RME hazard
are arsenic, cadmium and iron.

• Ingestion of fish was the only pathway evaluated for the subsistence adult age
group.  The total hazard index for fish ingestion exceeded 1, with mercury in fish
being the most significant risk driver.

The hazards from eating fish are underestimated for subsistence populations because tissue
concentration estimates are based on concentrations in fish fillets.  Some tribal members eat the
whole fish, not just the muscle tissue, and concentrations of metals in whole fish are greater than
those in fillets.  In addition, fish fillet data are from the lateral lakes, not Lake Coeur d’Alene. 
Sufficient fish tissue data were not available from Lake Coeur d’Alene to characterize health
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risks; however, tribal populations do eat fish from the lake. As a result, tribal health hazards due
to fish consumption from Lake Coeur d’Alene are unknown.

8.10.7 Risks and Hazards for Combined Non-lead Exposures

Risks and hazards were not added across exposure scenarios because residential exposures
assume people spend most of their time in the home environment. However, for example, if
resident children were to play on a waste pile, eat homegrown vegetables, and recreate in the
Lower Basin, their risks may be higher than those for residential children who spend the majority
of their time at home.  In contrast, if people spend significant amounts of time in areas with metal
concentrations that are lower than those in their homes, overall risks would be lower.

The hazard quotients and risk estimates developed for non-lead metals should be considered as
potentially underestimating noncancer risks for these populations due to additional exposures to
lead. Lead is known to have adverse effects to many of the same organ systems of concern in the
development of the hazard indices. Potential lead effects are not accounted for in these risk
estimates, although substantial lead intake rates are anticipated for these populations. Lead risk
assessment is addressed by a separate methodology below.

8.11 HUMAN HEALTH RISK CHARACTERIZATION FOR LEAD

8.11.1 Observed Blood Lead Levels

Lead health surveys conducted by State and local public health authorities note excessive levels
of lead absorption in children throughout the Basin. Little problem is noted among adults,
particularly in women of reproductive age, although specific data are not available for pregnant
women. The risks associated with blood lead levels are characterized by comparison to current
Centers for Disease Control (CDC) criteria: excessive prevalence of blood lead levels in the 10
µg/dl -14 µg/dl range are indicative of excess exposure in a community (Class IIA); levels of 15-
19 µg/dl are indicative of excessive lead absorption and require education and nutritional
intervention and more frequent screening (Class IIB).  Levels of 20-44 µg/dl require medical and
environmental intervention and perhaps chelation (Class III).  Levels of 45 and higher (45-69)
require environmental and medical intervention with chelation therapy (Class IV).  Children with
blood lead levels at or above 70 µg/dl require hospitalization and chelation therapy, along with
immediate environmental management (Class V). Critical incidence criteria correspond to
current Public Health Service recommendations of no more than 5% of children exceeding 10
µg/dl and less than 1% greater than 15 µg/dl.

Figures 8-2 and 8-3 summarize observed blood lead data for children in the Basin combined for
the years 1996 to 1999. The highest toxicity rates among nine month to nine year old children are
observed in Burke/Nine Mile at 21% exceeding 10 µg/dl, 13% exceeding 15 µg/dl, and 4% with
levels of 20 µg/dl or greater. The Lower Basin/Cataldo subarea showed the next highest toxicity
rate with 18% exceeding 10 µg/dl and 5% greater than the 15 µg/dl criteria. No children were in
the 20 µg/dl range in the Lower Basin. Wallace, Mullan and Silverton, respectively, showed
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13%, 11%, and 8% of children with levels of 10 µg/dl, or greater.  From 4% to 5% of children
tested in Wallace and Silverton exhibited blood lead levels exceeding the 15 µg/dl criteria and
1% exceeded 20 µg/dl.  Osburn and the Side Gulches area showed 4% of children exceeding 10
µg/dl and only one child in four years exceeded 15 µg/dl.  Kingston showed 11% greater than or
equal to 10 µg/dl and 7% exceeded the 15 µg/dl criteria. 

The highest blood lead levels are observed in the youngest age groups.  One and two year old
children have arithmetic mean blood lead levels of 7.0 µg/dl and 8.0 µg/dl , respectively, and
geometric mean concentrations of 6.2 µg/dl to 6.3 µg/dl. Geometric mean levels then decrease
with age from 5.2 µg/dl at age 3 to 3.0 µg/dl at age 8.

The percent of children to exceed critical toxicity levels differs markedly with age. In the lowest
age groups, 9 months to 3 years, 19% to 26% of children Basin-wide exceed 10 µg/dl. The rate is
highest in 2 year old children with 17% of this group exceeding 15 µg/dl. For four year old
children, 12% exceed 10 µg/dl and 5% exceed 15 µg/dl. In older children, the percent to exceed
10 µg/dl ranges from 5% to 8%, and 1% to 3% exceed 15 µg/dl.  Figures 8-4 and 8-5 summarize
these results.

8.11.2 Representativeness of the Surveys

Approximately 25% of eligible children participated in the surveys. Participation was lowest
among younger children. There are divergent opinions as to how well the health surveys
represent non-participants from throughout the Basin. Selection bias may have occurred related
to individual family decisions to participate and current representativeness is unknown. One
argument suggests that the incidence of lead poisoning is likely greater among non-participants,
as families that did have their children tested are more attentive to lead poisoning and have
benefitted from the local health department’s efforts to assist parents in reducing exposures. A
counter argument suggests that paying each child $40 as an incentive in 1999 favored low-
income participation. Because potentially high exposures are associated with poverty-related
factors, higher than average blood lead concentrations would be expected among the participants.
There is also concern that younger children were under-represented in the surveys. Because
young children typically have higher blood lead levels, overall population means and percent to
exceed critical toxicity levels may be biased low. This could affect comparisons of model
predictions to observed blood lead levels.

8.11.3 Follow-up of Children with High Blood Lead Levels

Follow-up investigations were completed by the local health department for 50 of 58 children
whose blood lead levels exceeded 10 µg/dl. Twenty-five investigations involving 21 individual
children were conducted for observed blood lead levels exceeding 15 µg/dl. Risk profiles
indicate excess absorption associated with high soil and dust concentrations at homes in the
Burke/Nine Mile subarea. Older children’s risk profiles in this area also indicate recreational
exposures in neighborhood areas contaminated by tailings. High blood lead levels in Wallace are
indicated for younger children and are possibly associated with paint and remodeling problems,
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high soil lead levels in play areas, and dusty or difficult to clean homes. Both Mullan and Osburn
had no children greater than the 15 µg/dl blood lead criteria and children’s blood lead levels in
the 10 µg/dl to 14 µg/dl range were associated with high residential soil and dust concentrations
or play in contaminated areas. West of the BHSS, excess absorption was associated with either
homes that had been flooded and were contaminated with sediment and flood debris; or with
extended recreational activities in the river or lateral lakes areas of the Lower Basin.  

8.11.4 Site-specific Analysis of Paired Blood and Environmental Lead Data.

Site-specific quantitative analysis of the relationship between blood lead levels and
environmental variables indicate that contaminated soils, house dust, and lead based paint are all
related to excess absorption. The overall results suggest complex exposure pathways, with blood
lead levels most related to dust lead loading in the home, followed by independent effects of yard
soil lead, interior paint lead condition, and exterior paint lead content. The dust lead pathway is
most influenced by outdoor soils, augmented by paint contributions in older homes, especially
those in poor condition. The overall effect is exacerbated by dusty conditions in Burke/Nine Mile
and to a lesser extent in Wallace. The Lower Basin is a notable exception. High blood lead levels
are observed, although little problem is indicated with respect to dustiness or house dust lead
concentrations in the Lower Basin.  High blood lead levels in the Lower Basin have been
associated with homes that were flooded in 1996 and recreational activities outside the home
environment.

Quantitative models relating blood lead levels to soil, house dust, and paint lead levels and house
dust levels to soil and paint sources were developed. These were used to quantify baseline
exposures and project risk reductions that might be achieved through source modifications.  
8.11.5 Biokinetic Predictions of Resident Children’s Blood Lead Levels

The IEUBK model is used to estimate the average blood lead level expected for a typical child
ingesting lead through soil, house dust, paint, and water, and also estimates the percentage of
children predicted to exceed certain blood lead levels.  Residential baseline (everyday home life)
blood lead predictions were estimated using four different applications of the IEUBK Model.
Both the EPA Default Model (using national assumptions for soil and dust ingestion rates and
bioavailability) and the Box Model, derived specifically for the BHSS, were employed. The Box
Model uses a lower bioavailability estimate and includes a community-wide component for
soil/dust exposure that is not included in the EPA Default Model.

The EPA Default version of the IEUBK Model Batch Mode application predicts a greater than
5% exceedance of the 10 µg/dl health criteria, associated with baseline residential exposures,
for all geographic areas. The Box Model predicts exceedance greater than 5% for Mullan,
Burke/Nine Mile, Wallace, Silverton, and the Lower Basin. The areas adjoining the BHSS
including Kingston, Osburn, and the Side Gulches are projected at less than 5% exceedance for
baseline residential exposures by the Box Model. Figures 8-6 and 8-7 show observed and
predicted blood lead levels and percent of children to exceed 10 µg/dl for both the EPA Default
and Box Models using the batch mode. The results suggest that there are potentially three
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different exposure situations ongoing in the Basin with respect to the residential soil and dust
lead.

East of (and including) Wallace, the baseline Box Model is a better predictor of observed mean
blood lead levels. In these areas, the EPA Default baseline model significantly over-predicts both
observed concentrations and the percent of children to experience excess absorption. Both
models predict more than 5% of 0-84 month old children will exceed the 10 µg/dl criteria in
Mullan, Wallace, and Burke/Nine Mile. The EPA Default Model predicts 40% to 50%
exceedance in these areas, and the Box Model predicts 15% to 20% above the criteria. Observed
exceedance in these areas ranged from 13% to 22%.

Immediately east of the BHSS in Osburn, the Side Gulches, and Silverton, the baseline Box
Model fairly-well describes both observed mean blood lead levels and the percent of children
exceeding the health criteria. Observed exceedance of the 10 µg/dl criteria for 0-84 month old
children ranged from 0% to 11% in this reach. The EPA Default Model predicts 16% to 26%
exceedance associated with baseline residential exposures for these areas, as opposed to the
Box Model 4% to 8% projection.

West of the BHSS, and particularly in the Lower Basin, the Box Model is ineffective in
describing observed absorption, under-predicting both mean blood lead levels and percent
exceedance. Both the EPA Default and Box Models failed to predict these high blood lead levels.
The EPA Default Model fairly-well describes mean blood lead levels, but fails to capture the
percent of children to exceed health criteria. The Batch mode estimates for Kingston (17%
observed greater than 10 µg/dl) were 10% and 2%, respectively, for the EPA Default and Box
models. For the Lower Basin (32% observed greater than 10 µg/dl), the respective batch mode
predictions were 20% and 13%. This suggests that significant Lower Basin exposures may be
occurring outside the immediate home environment.

There are several possible factors that could contribute to the difference in exposures and blood
lead levels among these areas of the Basin. There could be physical and chemical differences in
the soil and dust contaminants. Differences in chemical form, particle size and matrix effects
could result in different physical accessability and bioavailability to children. These differences
could be attributable to the original source of the lead from mine, mill or smelter wastes, or from
the degree of weathering and secondary mineralization that has occurred while in the
environment.

The degree of dustiness and snow cover in these communities could be a factor, as the larger
communities have curbs and gutters and other infrastructure that is not available in the smaller
villages. The size of yards, use of lead paint, age of the communities and proximity to industrial
or transportation sources could all impact this relationship. The habits and behavior of children,
particularly as they move about neighborhoods and select favorite play areas and activities may
present important differences in exposures between the larger cities, small residential areas or
rural homes. 
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8.11.6 Lead Health Risks from Exposures Outside the Residential Environment

Lead exposures from sources or activities outside the home environment were evaluated by
adding incremental intake rates associated with the other exposure scenarios to the residential
estimates. Potentially significant recreational exposures are noted for children engaged in certain
activities in particular areas of the Basin. Upland park type recreation can result in significant
exposures in the more contaminated areas of the Upper Basin and throughout the floodplain areas
west of the BHSS.  Potential recreational exposures in the Lower Basin are more significant
because of both higher soil concentrations and lower baseline residential exposures. This can
result in higher dose response rates to incremental exposures at lower blood lead levels. This is a
possible explanation for the higher than predicted blood lead levels observed among Lower Basin
children.

Additionally, swimming and water sport activities that could result in ingestion of disturbed
sediment-laden surface water can result in substantial increases in intake and lead absorption.
Potential exposures to neighborhood stream sediments in Burke/Nine Mile, and at public
swimming areas in the Side Gulches and the Lower Basin are of particular concern.          

Potentially significant increases in blood lead levels could also result from consumption of home
grown vegetables. Increased intake from foodstuff can result in higher blood lead levels due to
the high bioavailability of dietary lead.

For typical adult recreational activities, less than 5% probability of exceeding 10 µg/dl is
predicted for all recreational area soil concentrations observed in the Basin. For intense soil
contact recreational practices such as dirt biking, beach activities, four-wheeling, gardening,
landscaping, etc., that involve deliberate and continued contact with soils, 95th percentile blood
lead estimates exceed 10 µg/dl at concentrations ranging from 3700 mg/kg to 6400 mg/kg lead.
These values generally represent the 90th to 95th percentile concentrations in Upper Basin
recreational areas and 50th to 95th percentiles among Lower Basin common use areas.

Adult blood lead model estimates were developed  for medium intensity soil contact occupations
or jobs involving periodic exposure to soil sources, such as public property maintenance, typical
construction workers, or laborers. These results suggest that exposures to soils ranging in lead
concentration from 2800 mg/kg to 4500 mg/kg could result in more than a 5% probability of
blood lead greater than 10 µg/dl. Few soil concentrations in this range are observed in residential
areas of the Basin. In Upland Park common use areas, these values correspond to the 90th to 95th

percentile of sites. In the Lower Basin floodplain 50% to 95% of soils exceed these levels.

Intensive or RME exposure refers to individuals whose employment specifically involves
exposures to soils such as landscapers; farmers and agricultural workers; remediation workers;
construction workers routinely involved in excavation, demolition, or site development; or utility
or road workers.  For these workers, soils near 500 mg/kg could result in more than a 5%
probability of having a blood lead level greater than 10 µg/dl. Mineral industry workers are
specifically excluded as exposure to lead is specifically regulated by occupational health
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authorities.  Although individuals are not evaluated in this HHRA for lead exposure in the
workplace, they are considered in the residential scenario.

8.11.7 Native American Blood Lead Levels

Blood lead levels were not predicted for either the traditional or current subsistence scenarios
because extremely high estimated intake rates coupled with cultural-specific dietary and
behavioral considerations invalidate current blood lead models. Nevertheless, projected intake
rates are sufficiently high to indicate that blood lead levels associated with subsistence activities
in the floodplain of the Lower Basin would exceed any current health criteria for children or
adults in either scenario.

It is important to note that the high lead intake rates are associated with several media. Soil and
sediment intakes, fish fillet and peeled water potato, and ingestion of disturbed surface water
during swimming and bathing activities would each individually result in excessive lead intake.
Consumption of whole fish from the Spokane River or un-peeled water potatoes from the Lower
Basin would present especially dangerous intake levels. It is likely that background or pristine
environmental concentrations would be required for all media to safely support Native American
subsistence activities.

8.11.8 Lead Health Risk Reduction Strategies

These overall results suggest complex pathways of exposure are ongoing in the Basin. Resident
children’s blood lead levels are most related to dust lead loading in the home, followed by
independent effects of yard soil lead, interior paint condition and exterior lead paint content. The
dust lead pathway is most influenced by outdoor soils, but is augmented by paint contributions
particularly in poorly maintained older homes. The overall effect is exacerbated by extremely
dusty conditions in Burke/Nine Mile and to a lesser extent in Wallace. Significantly less problem
is noted with respect to dustiness or dust concentrations in the Lower Basin. West of the BHSS,
excess absorption was associated with either homes that had been flooded or extended
recreational activities in the river or lateral lakes areas.

Potentially significant recreational exposures are noted for certain activities in particular areas of
the Basin and from consumption of home grown vegetables. Excessive occupational exposures
could occur with particular unprotected jobs in highly contaminated areas. Subsistence Native
American practices in the Lower Basin would be dangerous, particularly if whole fish or
unpeeled water potatoes contribute a substantial portion of the diet.

These pathways suggest an integrated approach to risk reduction may be advised. Baseline
residential exposures could potentially be reduced through cleanup of excessive soil
contamination coupled with paint stabilization to simultaneously reduce direct exposure to these
media and subsequent house dust lead concentrations. Targeted cleanups of recreational areas,
coupled with access limitations or appropriate warnings, could be used to prevent excessive
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incremental exposures. Provision of clean gardening media could reduce incremental exposure to
local produce. Worker safety protocols could be developed to protect adults while employed in
contaminated soil related jobs. Native Americans should continue to refrain from food harvest
and subsistence activities in the Lower Basin until substantial improvements are made. Individual
children’s problems could be addressed by continuing and enhancing current health intervention
activities until final remedial determinations are completed.

For the resident population, children’s baseline blood lead levels are likely to be the determining
factor in establishing media-specific remediation goals or concentration action levels. The
baseline blood lead levels then become a critical determinant in developing required risk
reduction strategies for incremental, or away from home, activities. As a result, it is possible to
discuss preliminary potential cleanup levels for risk manager’s consideration for children’s
baseline residential exposures and adult occupational and recreational activities.

However, discussion and development of candidate action levels for children’s incremental
recreational activities and fish and local produce consumption cannot be addressed in this
document. Appropriate risk reduction methods and action levels will have to be evaluated by risk
managers after fundamental approaches to reducing baseline blood lead levels have been made. 
Determining whether these actions would be sufficient to reduce non-lead risks to acceptable
levels must also be accomplished in relation to actions addressing cumulative lead exposures.
8.11.9 Biokinetic Blood Lead Modeling for Residential Cleanup Levels

In the upper Basin, outcome house dust lead levels are critical determinants of the efficacy of any
cleanup strategy. Substantial reduction of upper Basin house dust lead levels will be necessary
under any scenario to achieve acceptable blood lead levels.  

Quantitative estimates of house dust and blood lead levels associated with proposed remedial
activities were developed from the site-specific analysis. These analyses suggest that blood lead
levels are highly dependent on dust lead loading rates, yard soil contamination levels, and paint
lead, particularly in poorly maintained housing. Dust lead loading rates, in turn, are dependent on
both dust loading, or dustiness in a community, and the lead content of that dust. Outdoor soils,
both in the yard and the community, are the primary determinant in dust mat lead concentrations
augmented by interior paint lead levels, again in poorly maintained housing. Dust lead inside the
home is dependent on dust mat lead, yard soil and interior paint concentrations.

Post-remedial dust lead concentrations for input to the IEUBK model were estimated by the
regression model equation that quantitatively describe these pathways.  This was accomplished
by first estimating post-remedial soil concentrations based on replacing all home yards with soil
lead levels exceeding the cleanup threshold with 100 mg/kg lead soils. These soil concentrations
were then substituted into the model equations assuming a mean paint lead concentration and
good paint condition. This implies that paint stabilization has been implemented. Mat and
vacuum dust lead concentration were then successively estimated. The vacuum dust lead estimate
was applied with the individual soil concentrations in the batch mode of the IEUBK for all ages
of children and the results were aggregated for risk estimates.



DRAFT FOR PUBLIC REVIEW -24

Preliminary analysis, using the Box Model, suggests that a cleanup threshold for soils of 800
mg/kg to 1000 mg/kg is necessary to achieve risk levels in the upper Basin comparable to those
established for the BHSS. The EPA Default Model suggests cleanup levels for soils below 400
mg/kg are required to achieve similar risk criteria. These results are summarized in Figures 8-8a
through 8-8h. 

Both models indicate that lead paint stabilization will be required in combination with soil
remediation to reduce house dust lead concentrations to protective levels. Potential paint
stabilization would apply to the approximately 20% of housing units that currently have lead
paint in poorly maintained condition. These measures will not resolve excessive blood lead levels
observed in the lower Basin.

In the Lower Basin, and to a lesser extent in the Kingston subarea, yard soil and house dust lead
concentration reductions are likely to be less effective in reducing observed high blood lead
levels. Residential soil and dust lead concentrations in these areas are generally low and
projected residential intake rates do not suggest an excess absorption problem. For these areas,
excepting some individual situations, development of strategies addressing incremental
exposures outside the home environment are more likely to be effective in reducing risk of lead
poisoning.
  
There are two major considerations in assessing these results. First, the risk of exceeding the
health criteria projected in this analysis only accounts for baseline (or home residential)
exposures after paint stabilization. Consequently, there is no safety margin allowing for
incremental exposures that might occur in addition to home exposure. Second, current USEPA
policy addresses individual risks for those children left at the highest exposure levels. Current
policy recommends that the probability of the typical 0-84 month old child at any residence
experiencing a blood lead level of 10 µg/dl or greater, be less than 5%.  Box Model estimates of
individual risks indicate this criteria is considerably more stringent than that applied at the BHSS
and would require a soil cleanup in the 600 mg/kg to 800 mg/kg range. Using the EPA Default
Model to calculate a residential soil cleanup level protective of risk to individuals results in a soil
level below the EPA residential soil screening level of 400 mg/kg.  This is caused be elevated
levels of lead in house dust in portions of the Basin. As a result, risk managers, public health
officials and community representatives will need to assess the applicability of this criteria to the
Basin population and alternative risk reduction techniques that might provide the necessary level
of protectiveness.  

8.11.10 Lead Health Risk Reduction for Childhood Recreational Activities

Substantial increases in blood lead levels are predicted for particular play activities in
contaminated areas of the Basin. Blood lead increments to existing baseline or residential
conditions were developed for this report. However, determination of appropriate risk reduction
action levels for soil and sediments in recreational areas cannot be accomplished until
appropriate risk management strategies for residential sources have been identified.
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8.11.11 Lead Health Risk Reduction for Childhood Consumption of Local Foodstuff

Similarly, the significance of local produce and fish from the lateral lakes area depends on the
relative baseline residential blood lead level. In this case, a determination of allowable dietary
intake based on baseline blood lead levels will be required. These can be compared to
incremental fish and local produce intake tables relating intake to media contaminant levels.

8.11.12 Lead Health Risk Reduction for Adult Occupational Activities

Estimated blood lead levels associated with potential soil and dust concentration levels in
occupational activities suggest that in order to maintain 95% of reproductive aged women’s
blood lead levels below 10 µg/dl, protective measures should be taken for typical workers when
in contact with soils exceeding 2800 mg/kg to 4500 mg/kg lead.  For those workers engaged in
heavy contact with soils for extended periods of time working, the corresponding level of
concern is 500 mg/kg lead.

8.11.13 Lead Health Risk Reduction for Adult Recreational Activities

Estimated blood lead responses for Upland Park or land-based recreational activities suggest
protective measures should be employed for adults engaging in intense soil-related recreational
practices with soils exceeding 3700 mg/kg.

8.11.14 Lead Health Risk Reduction for Adult Consumption of Local Foodstuff

Some local vegetable garden produce shows high lead content that could substantially increase
total intake to levels of concern among pregnant women. Adult consumption of local fish adds
minimally to total intake at typical fish fillet lead concentrations.  However, at maximum
concentrations and consumption rates the increased intake could be of concern, although it is
unlikely that the species of fish providing the samples would be consumed in large amounts.  

8.11.15 Lead Health Risk Reduction for Native American Subsistence Activities

Native American subsistence practices in the Lower Coeur d’Alene Basin would be ill-advised.
Soil and sediment ingestion rates associated with residence in the floodplain and food harvest
practices are extremely high. Near background level concentrations would be required to achieve
acceptable intake rates for soils and sediments. Additionally, two critical elements of the native
diet, fish and water potatoes, contain unsafe levels of lead when aboriginal consumption rates are
applied. Lead levels in these food sources may also likely need to be in equilibrium with
background soil and water conditions to assure acceptable intake rates.



Table 8-1
Selected Chemicals of Potential Concern in Each Medium

Chemical Soil/
Sediment

House
Dust

Tap
Water

Surface
Water Groundwater Air Fish Vegetables

Antimony X X X

Arsenic X X X X X X

Cadmium X X X X X X

Iron X X

Lead X X X X X X X X

Manganese X X X

Mercury X X

Zinc X X X



Chemical Health Effects Carcinogenic Effects
Antimony Respiratory effects, gastrointestinal effects, elevated blood 

pressure, fibrosis of the lungs, altered pulmonary function

Arsenic Gastrointestinal irritation, neuropathy, skin lesions, vascular 
disease, death due to cardiopulmonary collapse (acute dose)

Skin, liver, bladder, lung, kidney cancer.  
EPA Group A carcinogena.

Cadmium Kidney disease, skeletal toxicity, cardiovascular disease, 
anemia, hypertension

Lung cancer.  EPA Group B1 carcinogena.

Iron Gastrointestinal ulcers, metabolic acidosis, kidney damage, 
liver damage, disturbance of endocrine function, diabetes 
mellitus, cardiovascular effects, siderosis, death due to renal 
failure or cirrhosis  of the liver (acute dose), lipid 
peroxidation leading to genotoxic effects, hemachromatosis

Lead Neurological and CNS effects, hematological and kidney 
effects (higher susceptiblity in young children)

Renal cancer.  EPA Group B2 carcinogena.

Manganese Respiratory tract irritaiton, CNS disorder resembling 
Parkinsonism (manganism)

EPA Group D carcinogena

Mercury Developmental toxicity, kidney toxicity, neurological effects EPA Group C carcinogena (mercuric 
chloride and methylmercury only), EPA 
Group D carcinogen (elemental mercury)

Zinc Gastrointestinal irritation, anemia, fever-like symptoms, 
respiratory injury

EPA Group D carcinogena

aEPA's Weight-of-Evidence Classification System:
Group A - human carcinogen (sufficient evidence in humans)
Group B1 - probable human carcinogen (limited human data available)
Group B2 - probable human carcinogen (sufficient evidence in animals, inadequate or no evidence in humans)
Group C - possible human carcinogen (limited evidence in animals)
Group D - not classifiable with regard to human carcinogenicity

Table 8-2  Health Effects of Exposure to Chemicals of Potential Concern 



Table 8-3
RME Hazard Quotients and Cancer Risks for Residential and Neighborhood Scenarios

Children
Age 0 to 6 Yearsa

Children
Age 4 to 11 Years

(Risks/Hazards From
Neighborhood)

Children and Adults
Age 0 to 30 YearsGeographical

Area
Hazard

Quotient
Hazard

Quotient
Cancer

Risk
Hazard

Quotient
Cancer

Risk

Lower Basin 5 1 2 x 10-5 2 1 x 10-4

Kingston 3 1 3 x 10-5 0.8 7 x 10-5

Side Gulches 6 2 3 x 10-5 2 3 x 10-4

Osburn 4 0.4 7 x 10-6 1 1 x 10-4

Silverton 3 0.6 1 x 10-5 0.8 7 x 10-5

Wallace 3 0.7 1 x 10-5 0.9 7 x 10-5

Burke/Nine Mile, current
conditions

4 2 5 x 10-5 1 1 x 10-4

Burke/Nine Mile, future
conditions

22 Same as
current

Same as
current

12 3 x 10-5

Mullan 4 0.5 6 x 10-6 1 1 x 10-4

Vegetables (all areas) Not evaluated Not evaluated Not evaluated 2 8 x 10-5

aCancer risks were not evaluated for the 0- to 6-year age group.



Table 8-4
RME Hazard Quotients and Cancer Risks for Public Recreational Scenario

Children
Age 0 to 6 Yearsa

Children and Adults
Age 0 to 30 YearsGeographical Area

Hazard Quotient Hazard Quotient Cancer Risk
Blackwell Island 0.9 0.2 2 x 10-5

Lower Basin
Soil/water risks/hazards

2 0.6 5 x 10-5

Fishing in lateral lakes Not evaluated 0.9 No arsenic data
Kingston (confluence of the North
Fork and South Fork)

2 0.7 6 x 10-5

Side Gulches No public areas
evaluated

No public areas
evaluated

No public areas
evaluated

Osburn No public areas
evaluated

No public areas
evaluated

No public areas
evaluated

Silverton 0.4 0.1 9 x 10-6

Wallace 0.5 0.1 9 x 10-6

Burke/Nine Mile (current
conditions)

No public areas
evaluated

No public areas
evaluated

No public areas
evaluated

Mullan No public areas
evaluated

No public areas
evaluated

No public areas
evaluated

aCancer risks were not evaluated for the 0- to 6-year age group.

Table 8-5
RME Hazard Quotients and Cancer Risks for Occupational Scenario

Adults (25 Years of Exposure)
Geographical Area

Hazard Quotient Cancer Risk

Lower Basin 2 1 x 10-4

Kingston 0.6 4 x 10-5

Osburn, Silverton, Wallace areas combined 0.5 3 x 10-5

Burke/Nine Mile 0.5 3 x 10-5

Mullan 0.6 4 x 10-5



Table 8-6
RME Hazard Quotients and Cancer Risks for Current and

Traditional Future Subsistence Exposure Scenarios

Current Traditional
Age Group

Hazard Quotient Cancer Risk Hazard Quotient Cancer Risk

Adult 3 No arsenic data 10 No arsenic data

Child 10 Not evaluated 49 Not evaluated

Child/adult 4 8 x 10-4 21 4 x 10-3





Figure 8-2 Percent to Exceed Blood Lead Concentrations by Geographic Area - 9 Month 
through 9 Year old Children (1996 - 1999 Combined)

11%

21%

13%

8%

11%

18%

6%

8%

11%

4% 4% 4%

0%

4%

0%

2%2%

0% 0%

5%

7%

2%

5%

13%

0%0%
0%

5%

10%

15%

20%

25%
M

ul
la

n

B
ur

ke
/N

in
e 

M
ile

W
al

la
ce

Si
lv

er
to

n

O
sb

ur
n

Si
de

 G
ul

ch
es

K
in

gs
to

n

Lo
w

er
 B

as
in

K
el

lo
gg

Pa
ge

Pi
ne

hu
rs

t

Sm
el

te
rv

ill
e

W
ar

dn
er

Geographic Area

Pe
rc

en
t o

f C
hi

ld
re

n 
w

ith
 B

lo
od

 L
ea

d 
Le

ve
l >

 1
0 

( µµ µµ
g/

dl
) a

nd
 B

lo
od

 L
ea

d 
L

ev
el

 >
 1

5 
( µµ µµ

g/
dl

) 

% Children > 10 (ug/dl) % Children > 15 (ug/dl)-

Bunker Hill Superfund Site (1999)

_ _



Figure 8-3  Arithmetic and Geometric Mean Blood Lead Concentrations by Geographic 
Area - 9 Month through 9 Year Old Children (1996 - 1999 Combined)

6.0

4.9 4.8

5.5
5.8

4.8

4.0 4.0
4.3

5.4

4.4
5.1

4.1

4.5

4.1

7.4

5.2

3.6 3.6

4.5

4.3
3.53.73.6

3.4

4.6

0

1

2

3

4

5

6

7

8

9

10

Mull
an

Burk
e/N

ine
 M

ile

W
all

ace

Silv
ert

on

Osbu
rn

Side
 G

ulc
he

s

King
sto

n
Low

er 
Basi

n/C
ata

ldo

Kell
og

g

Pag
e

Pine
hu

rst
Smelt

erv
ille

W
ard

ne
r

Geographic Areas

   
Bl

oo
d 

Le
ad

 L
ev

el
 ( µµ µµ

g/
dl

) 

Arithmetic Mean Geometric Mean

Bunker Hill Superfund Site (1999)



Figure 8-4 Basin Mean Blood Lead Levels by Age (1996 - 1999 combined)
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Figure 8-5 Percent of Children to Exceed Critical Toxicity Levels by Age
 (Basin-wide 1996 - 1999 Combined)
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Figure 8-6 Observed and Predicted Geomean Blood Lead Levels for 0-84 Month Old 
Children Only - IEUBK Batch Mode
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Figure 8-7 
Observed and Predicted Percent to Exceed 10 µµµµg/dl for 0-84 Month Old Children-

IEUBK Batch Mode
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Figure 8-8a Predicted Percentage of 0-84 Month Old Children to Exceed 10 µµµµg/dl Blood 
Lead for Various Yard Soil Action Levels - Mullan
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Figure 8-8b Predicted Percentage of 0-84 Month Old Children to Exceed 10 µµµµg/dl Blood 
Lead for Various Yard Soil Action Levels - Burke/Nine Mile
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Figure 8-8c Predicted Percentage of 0-84 Month Old Children to Exceed 10 µµµµg/dl Blood 
Lead for Various Yard Soil Action Levels - Wallace
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Figure 8-8d Predicted Percentage of 0-84 Month Old Children to Exceed 10 µµµµg/dl Blood 
Lead for Various Yard Soil Action Levels - Silverton
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Figure 8-8e Predicted Percentage of 0-84 Month Old Children to Exceed 10 µµµµg/dl Blood 
Lead for Various Yard Soil Action Levels - Osburn
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Figure 8-8f Predicted Percentage of 0-84 Month Old Children to Exceed 10 µµµµg/dl Blood 
Lead for Various Yard Soil Action Levels - Side Gulches
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Figure 8-8g Predicted Percentage of 0-84 Month Old Children to Exceed 10 µµµµg/dl Blood 
Lead for Various Yard Soil Action Levels - Kingston
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Figure 8-8h Predicted Percentage of 0-84 Month Old Children to Exceed 10 µµµµg/dl Blood 
Lead for Various Yard Soil Action Levels - Lower Basin
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Table 2-3
Potential Background Concentrations for Soil, Surface Water, and Groundwater

Chemical
Soila

(mg/kg)

North Fork
Surface Waterb

(µg/L)

Groundwaterc

(µg/L)

Antimony 5.8 0.51 NA
Arsenic 22 0.65 “0”
Barium 1,109 NA NA
Beryllium 2.1 NA NA
Cadmium 2.86 0.09 3
Calcium 1 NA NA
Total chromium 64 NA “0”
Cobalt 20 NA NA
Copper 53 1.21 67
Iron 65,000 113 30
Lead 175 1.46 7
Magnesium 1.1 NA NA
Manganese 3,600 8.28 NA
Mercury 0.3 0.09 “0”
Nickel 38 NA NA
Silver 1.1 0.12 NA
Sodium NA NA NA
Thallium NA NA NA
Vanadium 154 NA “0”
Zinc 280 20.71 20

a90th percentile values from Gott and Cathrall 1980, except for lead and cadmium, which are 95th
percentile
 values from Le Jeune and Cacela 1999
bSurface water background values as calculated by URSG, March 2000
cFrom Parliman, Seitz, and Jones 1980

Notes:
Soil background concentrations were used for sediment.
NA - not available
“0” - laboratory sample quantitation limit not available (nondetection)



Table 2-5
Summary of Analytical Results for Chemicals in Soil/Sediment With ConcentrationsExceeding Screening Values in More Than
10 Percent of Samples

Chemical
No. of

Detections
No. of

Samples

Maximum
Conc.

(mg/kg)

Screening
Value

(mg/kg)

No. of
Detections
Exceeding

SV

Percentage
of

Samples
Exceeding

SV

PRG
(mg/kg)

No. of
Detections
Exceeding

PRG

Percentage
of Samples
Exceeding

PRG

Background
Conc.a

(mg/kg)

No. of
Detections
Exceeding

Backgroun
d Conc.

Retained
as

COPC?

Antimony 2,966 4,029 623 3 1,766 43.8 30 313 7.77 5.8 1,239 Yes
Arsenicb 4,186 4,208 3,610 0.38 4,186 99.5 0.38 4,186 99.48 22 1,346 Yes
Cadmium 3,939 4,208 194 3.7 1,923 45.7 37 184 4.37 2.86 2,290 Yes
Iron 3,980 3,980 256,000 2,200 3,980 100 22,000 1,527 38.37 65,000 369 Yes
Lead 4,208 4,208 67,100 400 1,336 31.7 400 1,336 31.75 175 3,065 Yes
Manganese 4,002 4,002 26,400 310 3,878 96.9 3,100 500 12.49 3,600 450 Yes
Mercury 3,570 4,208 47.3 2.2 534 12.7 22 6 0.14 0.3 2,226 No
Thallium 633 3,898 14.4 0.52 537 13.8 5.2 31 0.80 NA — No
Zinc 4,208 4,208 25,800 2,200 610 14.5 22,000 3 0.07 280 2,806 Yes

a90th Percentile values from Gott and Cathrall 1980
bCarcinogen; SV and PRG are protective of cancer health effects

Notes:
Chemicals shown in bold italic type were selected as COPCs.
COPC - chemical of potential concern
NA - not available
PRG - preliminary remediation goal (from tables in EPA Region 9 Web site at http://www.epa.gov/region09/waste/sfund/prg)
SV - screening value (0.1 times EPA Region 9 PRGs for noncarcinogens and same as PRGs for carcinogens)



Table 2-6
Summary of Analytical Results for Chemicals in First-Run Tap Water With ConcentrationsExceeding Screening Values in More
Than 10 Percent of Samples

Chemical
No. of

Detections
No. of

Samples

Maximum
Conc.
(µg/L)

Screening
Value
(µg/L)

No. of
Detections
Exceeding

SV

Percentage
of Samples
Exceeding

SV

PRG
(µg/L)

No. of
Detections
Exceeding

PRG

Percentage
of Samples
Exceeding

PRG

MCL
(µg/L)

No. of
Detections
Exceeding

 MCL

Retained
as COPC?

Arsenica 45 102 7.6 0.045 45 44.1 0.045 45 44.1 50 0 Yes

Cadmiu
m

45 102 33.6 1.8 12 11.8 18 1 1.0 5 5 No

Copper 98 102 2,620 140 27 26.5 1,400 4 3.9 1,300 4 No

Lead 101 102 78.5 4 36 35.3 4 36 35.3 15 11 Yes

aCarcinogen; SV and PRG are protective of cancer health effects

Notes:
Chemicals shown in bold italic type were selected as COPCs.
COPC - chemical of potential concern
MCL - Maximum Contaminant Level
PRG - preliminary remediation goal (from tables in EPA Region 9 Web site at http://www.epa.gov/region09/waste/sfund/prg)
SV - screening value (0.1 times EPA Region 9 PRGs for noncarcinogens and same as PRGs for carcinogens)



Table 2-7
Summary of Analytical Results for Chemicals in Flushed-Line Tap Water With ConcentrationsExceeding Screening Values in
More Than 10 Percent of Samples

Chemical
No. of

Detections
No. of

Samples

Maximum
Conc.
(µg/L)

Screening
Value
(µg/L)

No. of
Detections
Exceeding

SV

Percentage
of

Samples
Exceeding

SV

PRG
(µg/L)

No. of
Detections
Exceeding

PRG

Percentage
of Samples
Exceeding

PRG

MCL
(µg/L)

No. of
Detections
Exceeding

MCL

Retained
as COPC?

Arsenica 45 100 9.2 0.045 45 45.0 0.045 45 45.0 50 0 Yes
Lead 83 100 9.5 4 2 2.0 4 2 2.0 15 0 Yes

aCarcinogen; SV and PRG are protective of cancer health effects

Notes:
Chemicals shown in bold italic type were selected as COPCs.
COPC - chemical of potential concern
MCL - Maximum Contaminant Level
PRG - preliminary remediation goal (from tables in EPA Region 9 Web site at http://www.epa.gov/region09/waste/sfund/prg)
SV - screening value (0.1 times EPA Region 9 PRGs for noncarcinogens and same as PRGs for carcinogens)



Table 2-8
Summary of Analytical Results for Chemicals in Surface Water With ConcentrationsExceeding Screening Values in More Than
10 Percent of Samples

Chemical
No. of

Detections
No. of

Samples

Maximum
Conc.
(µg/L)

Screening
Value
(µg/L)

MCL
(µg/L)

No. of
Detections
Exceeding

MCL

Percentage
of

Samples
Exceeding

MCL

AWQC
(µg/L)

No. of
Detections
Exceeding

AWQC

Percentage
of Samples
Exceeding

AWQC

Back-
ground
Conc.
(µg/L)

No. of
Detects

Exceeding
Background

Conc.

Retained
as COPC?

Antimony 220 379 39.5 NA 6 93 24.5 4,300 0 0 0.51 201 No
Arsenic 230 379 600 NA 50 59 15.6 0.14 228 60.2 0.65 162 Yes
Cadmium 274 379 1,810 NA 5 184 48.5 NA -- -- 0.09 274 Yes
Lead 359 379 81,500 NA 15 227 59.9 NA -- -- 1.46 287 Yes
Manganese 316 379 84,900 NA 50

(SMCL)
184 48.5 100 154 40.6 8.28 270 Yes

Mercury 122 379 43.9 NA 2 60 15.8 0.051 122 30.6 0.09 122 Yes
Zinc 307 379 540,000 NA 5000

(SMCL)
75 19.8 69,000 3 0.3 20.71 237 No

Notes:
Chemicals shown in bold italic type were selected as COPCs.
— - not applicable
AWQC - Ambient Water Quality Criteria Human Health Consumption of ‘Organism Only’ (USEPA 1998d)
COPC - chemical of potential concern
MCL - Maximum Contaminant Level
NA - not available
PRG - preliminary remediation goal (from tables Region 9 Web site at http://www.epa.gov/region09/waste/sfund/prg)
SMCL - secondary maximum contaminant level
SV - screening value (0.1 times EPA Region 9 PRGs for noncarcinogens and same as PRGs for carcinogens)



Table 2-9
Summary of Analytical Results for Chemicals in Groundwater With Concentrations

Exceeding Screening Values in More Than 10 Percent of Samples

Chemical
No. of

Detections
No. of

Samples

Maximum
Conc.
(µg/L)

Screening
Value
(µg/L)

No. of
Detections
Exceeding

SV

Percentage of
Samples

Exceeding
SV

PRG
(µg/L)

No. of
Detections
Exceeding

PRG

Percentage
of

Samples
Exceeding

PRG

MCL
(µg/L)

No. of
Detections
Exceeding

MCL

Retained
as COPC?

Antimony 32 84 18 1.5 27 32.1 15 1 1.2 6 10 Yes
Arsenica 20 84 16.1 0.045 20 23.8 0.045 20 23.8 50 0 Yes
Cadmium 71 84 996 1.8 61 72.6 18 39 46.4 5 51 Yes
Lead 71 84 3,170 4 51 60.7 40 51 60.7 15 29 Yes
Manganese 51 84 8,030 170 13 15.5 1,700 3 3.6 50

(SMC
L)

21 No

Zinc 83 84 145,000 1,100 51 60.7 11,000 20 23.8 5,000
(SMC

L)

31 Yes

aCarcinogen; SV and PRG are protective of cancer health effects

Notes:
Chemicals shown in bold italic type were selected as COPCs.
COPC - chemical of potential concern
MCL - Maximum Contaminant Level
PRG - preliminary remediation goal (from tables in Region 9 Web site at http://www.epa.gov/region09/waste/sfund/prg)
SMCL - secondary maximum contaminant level
SV - screening value (0.1 times EPA Region 9 PRGs for noncarcinogens and same as PRGs for carcinogens)



Table 2-10
Summary of Analytical Results for Chemicals in House Dust With Concentrations Exceeding

Screening Values in More Than 10 Percent of Samples

Chemical
No. of

Detections
No. of

Samples

Maximum
Conc.

(mg/kg)

Screening
Value

(mg/kg)

No. of
Detections
Exceeding

SV

Percentage
of Detections

Exceeding
SV

PRG
(mg/kg)

No. of
Detections
Exceeding

PRG

Percentage
of

Detections
Exceeding

PRG

Retained
as COPC?

Antimony 160 160 318 3 142 88.8 30 29 18.1 Yes
Arsenica 160 160 635 0.38 160 100.0 0.38 160 100.0 Yes
Cadmium 159 160 375 3.7 146 91.3 37 5 3.1 Yes
Copper 160 160 1,040 280 24 15.0 2,800 0 0.0 No
Iron 160 160 60,800 2,200 157 98.1 22,000 115 71.9 Yes
Lead 160 160 59,500 400 134 83.8 400 134 83.8 Yes
Manganese 160 160 5,460 310 152 95.0 3,100 3 1.9 Yes
Mercury 160 160 21.5 2.2 22 13.8 22 0 0.0 No
Zinc 160 160 57,500 2,200 24 15.0 22,000 2 1.3 Yes

aCarcinogen; SV and PRG are protective of cancer health effects.

Notes:
There are no background values available for house dust.
Chemicals shown in bold italic type were selected as COPCs.
COPC - chemical of potential concern
NA - not available
PRG - preliminary remediation goal (from tables in Region 9 Web site at http://www.epa.gov/region09/waste/sfund/prg)
SV - screening value (0.1 times EPA Region 9 PRGs for noncarcinogens and same as PRGs for carcinogens)



Table 2-11
Summary of Analytical Results for Chemicals in Air With ConcentrationsExceeding Screening Values in Any Sample

Chemical
No. of

Detections
No. of

Samples

Maximu
m

Conc.
(mg/kg)

Screening
Value

(mg/kg)

No. of
Detections
Exceeding

SV

Percentage
of Detections

Exceeding
SV

PRG

No. of
Detections
Exceeding

PRG

Percentage
of Detections

Exceeding
PRG

ARAR
(mg/m

3)

No. of
Detections
Exceeding

ARAR

Retained
as COPC?

Arsenica 4,186 4,208 3,610 747 5 0.1 NA -- -- NA -- No
Lead 4,208 4,208 67,100 NA -- -- NA -- -- 1.5

(NAA
QC)

-- Yes

Manganese 4,002 4,002 26,400 6,880 290 7.2 NA -- -- NA -- No

aCarcinogen; SV and PRG are protective of cancer health effects.

Notes:
Chemicals shown in bold italic type were selected as COPCs.
— - not applicable
COPC - chemical of potential concern
NA - not available
NAAQC - National Ambient Air Quality Criteria
PRG - preliminary remediation goal (from tables in Region 9 Web site at http://www.epa.gov/region09/waste/sfund/prg)
SV - screening value (0.1 times EPA Region 9 PRGs for noncarcinogens and same as PRGs for carcinogens)



Number Percent Number Percent Number Percent
Total Housing Units 5,651 4,009 4,257
Estimated # of Yards 5,255 3,728 3,570
Water from a Public Source 3,209 57% 2,850 71% -- --
Water from a Private Source 2,442 43% 1159 29% -- --
Sewer with a Public Utility 3,035 54% 2,873 72% 3,065 72%
Sewer by Private Means 2,616 46% 1136 28% 1,192 28%
1Adjusted to omit BHSS Housing Units
2Lower Basin not included

Table 3-17 Public and Private Sewer and Water Hook-ups (Source:  1990 Census and 
1999 Sewer District (SD) data)

Basin Areas (Census)1 Lower Basin (Census)1 Lower Basin (SD-1999)1
Basin Area w/o Basin Area w/o



Housing Units Sewer District Housing Units
1990 1999 1999

Basin Area Census Sewer Hook-Ups3 Estimate2,3 Est. # of Yards3

Burke/Ninemile 333 191 265 245
Kingston 1,300 724 1006 1006
Lower Basin 1,642 -- -- --
Mullan 505 398 553 548
Side Gulches1 530 461 640 624
Wallace 597 552 767 649
Osburn 744 739 1026 847
Silverton -- 271 376 360
Total 5,651 3,065 4,257 3,919
Total w/o Lower Basin 4,009 3,065 4,257 3,919
1Includes the housing units in Silverton 
2Determined by assuming 72% of all housing units in Shoshone County have sewer with a public utility
3Lower Basin not included

Table 3-18 Estimated Number of Housing Units by Basin Area (Source:  1990 Census and 
1999 Sewer District Data)



Table 3-21
Number of Samples Used to Calculate Exposure Point Concentrations

Residential Occupational Public Recreational Neighborhood Recreational
Geographical

Area No. of
Homes SS Vacuum

Bag Dusta
Floor

Mat Dusta TW GWb SS and SB SS SB SW SD Waste
Pile SW SD

Lower Basin 13 28 1 2 4 — 457 155 — 122 233 — — —
Kingston 22 71 6 6 7 — 226 5 — 5 14 — 12 13
Side Gulches 26 81 5 6 8 — — — — — — 5d 5 10
Osburn 42 309 25 27 32 — — c — — — — — — —
Silverton 20 55 4 4 4 — — c 151 464 — — — — —
Wallace 14 82 8 8 11 — — c 68 202 — — — — —
MidGradSeg01 —e — — — — — 2,312 — — — — — 56 21
Ninemile 33 222 18 23 26 80 677 — — — — 22 80 17
Mullan 21 81 7 7 8 — 230 — — — — 5 67 14
Blackwell Island 0 — — — — — — 7 — 7 14 — — —
Total 191 929 74 83 100 80 3902 386 666 134 261 32 220 75

aVacuum cleaner bag and floor mat data were not used directly in the calculations of exposure point concentrations (see text Section 3.3.1 and 7.3.1).
bGroundwater data are used to calculate a "future drinking water risk" for hypothetical residents in Ninemile area.
cThe data from these areas are combined under MidGradSeg01 for occupational exposures.
dThese are surface soil samples from Elk Creek area, rather than waste pile data.
eResidential data from this segment are shown for the individual towns, i.e., Osburn, Wallace, and Silverton.

Notes:
— - no data selected for use in risk assessment (data were either not available or not applicable)
GW - groundwater
SB - subsurface soil collected from more than 1 inch below ground surface
SD - Sediment
SS - surface soil collected from 0 to 1 inch below ground surface
SW - surface water
TW - tap water



Kingston Lower Basin Mullan
Burke/ 

Nine Mile Osburn Side Gulches Silverton Wallace Basin wide

N 3 5 4 4 9 3 6 6 40
Minimum 2 4 5 2 4 2 4 8 2
Maximum 5 14 9 9 11 7 16 16 16
Arithmetic Mean 3.7 7.0 6.5 5.3 6.6 4.3 7.7 11.7 7.0
Standard Deviation 1.53 4.12 1.73 2.87 2.19 2.52 4.41 2.66 3.6
Geometric Mean 3.4 6.2 6.3 4.6 6.2 3.8 6.8 11.4 6.2
GSD 1.61 1.67 1.28 1.86 1.39 1.87 1.65 1.26 1.7
# > 10 0 1 0 0 1 0 1 5 8.0
% > 10 0% 20% 0% 0% 11% 0% 17% 83% 20%
# > 15 0 0 0 0 0 0 1 1 2.0
% > 15 0% 0% 0% 0% 0% 0% 17% 17% 5%

N 5 4 2 6 5 7 10 7 46
Minimum 2 3 5 2 2 4 3 2 2
Maximum 15 18 11 20 10 9 23 29 29
Arithmetic Mean 9.0 9.8 8.0 11.7 6.4 5.9 7.4 7.6 8.0
Standard Deviation 5.43 6.65 4.24 8.50 3.05 1.86 6.55 9.52 6.3
Geometric Mean 7.3 7.9 7.4 8.4 5.6 5.6 5.7 5.1 6.3
GSD 2.25 2.20 1.75 2.67 1.88 1.36 2.01 2.32 2.0
# > 10 2 2 1 3 1 0 2 1 12.0
% > 10 40% 50% 50% 50% 20% 0% 20% 14% 26%
# > 15 1 1 0 3 0 0 2 1 8.0
% > 15 20% 25% 0% 50% 0% 0% 20% 14% 17%

N 9 10 1 4 4 7 9 8 52
Minimum 1 1 5 6 2 1 2 3 1
Maximum 16 18 5 21 6 7 10 19 21
Arithmetic Mean 6.4 7.1 5.0 12.3 3.8 3.9 5.7 7.9 6.5
Standard Deviation 4.50 5.00 0.00 6.50 2.06 1.77 2.96 4.97 4.5
Geometric Mean 5.1 5.5 5.0 11.0 3.3 3.4 4.9 6.8 5.2
GSD 2.20 2.32 1.00 1.70 1.80 1.82 1.81 1.73 2.0
# > 10 2 2 0 2 0 0 2 2 10.0
% > 10 22% 20% 0% 50% 0% 0% 22% 25% 19%
# > 15 1 1 0 1 0 0 0 1 4.0
% > 15 11% 10% 0% 25% 0% 0% 0% 13% 8%

N 11 5 1 5 12 4 12 7 57
Minimum 1 2 12 3 1 3 2 2 1
Maximum 16 13 12 18 11 5 8 21 21
Arithmetic Mean 4.4 6.2 12.0 8.0 3.6 3.8 5.0 9.1 5.5
Standard Deviation 4.15 4.32 0.00 6.12 2.54 0.96 1.71 6.15 4.2
Geometric Mean 3.3 5.0 12.0 6.4 3.0 3.7 4.7 7.5 4.4
GSD 2.04 2.09 1.00 2.14 1.79 1.28 1.54 2.07 2.0
# > 10 1 1 1 1 1 0 0 2 7.0
% > 10 9% 20% 100% 20% 8% 0% 0% 29% 12%
# > 15 1 0 0 1 0 0 0 1 3.0
% > 15 9% 0% 0% 20% 0% 0% 0% 14% 5%

N 3 4 4 13 13 4 10 11 62
Minimum 4 3 2 2 1 2 2 2 1
Maximum 16 16 6 10 8 3 12 9 16
Arithmetic Mean 9.3 9.5 4.3 5.7 4.9 2.8 4.6 5.1 5.4
Standard Deviation 6.11 5.32 2.06 2.25 1.98 0.50 3.10 1.97 3.0
Geometric Mean 8.0 8.1 3.8 5.3 4.4 2.7 3.9 4.7 4.7
GSD 2.00 2.03 1.72 1.54 1.78 1.22 1.83 1.52 1.7
# > 10 1 2 0 1 0 0 1 0 5.0
% > 10 33% 50% 0% 8% 0% 0% 10% 0% 8%
# > 15 1 1 0 0 0 0 0 0 2.0
% > 15 33% 25% 0% 0% 0% 0% 0% 0% 3%

Age 5

Table 6-5  Basin Blood Lead Levels by Geographic Area and Age ( µµµµg/dl)

Age 1

Age 2

Age 3

Age 4



Kingston Lower Basin Mullan
Burke/ 

Nine Mile Osburn Side Gulches Silverton Wallace Basin wide

N 3 7 5 7 9 7 4 4 46
Minimum 1 3 2 4 2 1 2 2 1
Maximum 5 11 6 20 6 6 8 8 20
Arithmetic Mean 2.7 4.7 3.8 8.6 3.9 3.9 4.0 6.0 4.8
Standard Deviation 2.08 2.98 1.64 5.86 1.36 1.86 2.71 2.83 3.3
Geometric Mean 2.2 4.2 3.5 7.3 3.7 3.4 3.5 5.3 4.0
GSD 2.24 1.65 1.55 1.79 1.44 1.87 1.80 1.93 1.8
# > 10 0 1 0 2 0 0 0 0 3.0
% > 10 0% 14% 0% 29% 0% 0% 0% 0% 7%
# > 15 0 0 0 1 0 0 0 0 1.0
% > 15 0% 0% 0% 14% 0% 0% 0% 0.00 2%

N 9 5 4 11 10 3 5 11 58
Minimum 1 1 4 1 1 2 2 1 1
Maximum 5 10 7 15 9 4 4 7 15
Arithmetic Mean 2.3 3.8 5.5 7.2 3.9 3.3 2.6 4.3 4.3
Standard Deviation 1.41 3.83 1.73 3.82 2.28 1.15 0.89 1.62 2.8
Geometric Mean 2.0 2.5 5.3 6.0 3.3 3.2 2.5 3.9 3.5
GSD 1.83 2.76 1.38 2.06 1.87 1.49 1.37 1.68 2.0
# > 10 0 1 0 2 0 0 0 0 3.0
% > 10 0% 20% 0% 18% 0% 0% 0% 0% 5%
# > 15 0 0 0 1 0 0 0 0 1.0
% > 15 0% 0% 0.00 9% 0% 0% 0% 0% 2%

N 5 7 10 9 17 6 8 10 72
Minimum 1 1 2 1 1 1 1 1 1
Maximum 8 5 11 17 13 14 8 9 17
Arithmetic Mean 3.6 2.1 4.5 4.9 3.8 4.7 3.0 4.0 3.9
Standard Deviation 2.70 1.46 2.72 5.01 2.74 4.68 2.27 2.45 3.1
Geometric Mean 2.9 1.8 3.9 3.4 3.2 3.4 2.4 3.3 3.0
GSD 2.17 1.87 1.70 2.35 1.88 2.33 2.01 1.96 2.0
# > 10 0 0 1 1 1 1 0 0 4.0
% > 10 0% 0% 10% 11% 6% 17% 0% 0% 6%
# > 15 0 0 0 1 0 0 0 0 1.0
% > 15 0% 0% 0% 11% 0% 0% 0% 0% 1%

N 6 8 7 17 21 10 9 13 91
Minimum 2 1 2 2 1 1 1 2 1
Maximum 6 4 10 19 5 16 8 7 19
Arithmetic Mean 3.5 2.6 5.0 7.3 2.5 4.6 3.4 3.3 4.1
Standard Deviation 1.38 1.19 3.06 5.06 1.21 4.35 2.30 1.32 3.4
Geometric Mean 3.3 2.4 4.3 5.7 2.2 3.4 2.8 3.1 3.2
GSD 1.44 1.63 1.83 2.11 1.71 2.18 2.04 1.41 2.0
# > 10 0 0 1 4 0 1 0 0 6.0
% > 10 0% 0% 14% 24% 0% 10% 0% 0% 7%
# > 15 0 0 0 2 0 1 0 0 3.0
% > 15 0% 0% 0% 12% 0% 10% 0% 0% 3%

Age 9

Age 6

Age 7

Age 8

Table 6-5 Basin Blood Levels by Geographic Area and Age µµµµg/dl (continued)



Blood Lead Concentrations
Geometric Mean (µµµµg/dl) Percent > 10 µµµµg/dl

Basin 1999  (1-6 year olds) 5.2 16.0%

BHSS 1999  (1-6 year olds) 4.2 7.8%

State-wide (1-6 year olds in high risk housing) 3.7 4.2%

National (1991-1994)
Low Income Pre-1946 Housing 5.5 16.4%

1946-1973 Housing 3.6 7.3%
Post 1973 Housing 3.0 4.3%

Middle Income Pre-1946 Housing 2.9 4.1%
1946-1973 Housing 2.4 2.0%
Post 1973 Housing 1.9 0.4%

White (Non-Hispanic) Pre-1946 Housing N/A 5.6%
1946-1973 Housing N/A 1.4%
Post 1973 Housing N/A 1.5%

                 Brody etal 1994
                 IDHW 1998

Table 6-7  Comparison of Coeur d'Alene Basin and BHSS Results to National and State-
Wide Blood Lead Levels

*Source: Morbidity and Mortality, Weekly Reports,  February 21, 1999



Age Range (years) 0 to 1 1 to 2 2 to 3 3 to 4 4 to 5 5 to 6 6 to 7
Dietary Intake (µµµµg/day) 5.53 5.78 6.49 6.24 6.01 6.34 7.00

Area (Home Grown Vegetables) N
Minimum 
(mg/kg)

Maximum 
(mg/kg)

Arithmetic 
Mean 

(mg/kg)

Standard 
Deviation 
(mg/kg)

Geometric 
Mean 

(mg/kg)
GSD 

(mg/kg)
Mullan 1 10.90 10.90 10.90 0.00 N/A N/A
Burke/Nine Mile 4 2.79 12.76 7.72 4.08 N/A N/A
Wallace 1 2.00 2.00 2.00 0.00 N/A N/A
Silverton 2 1.00 18.82 9.91 12.60 N/A N/A
Osburn 12 0.48 48.60 9.68 14.20 N/A N/A
Side Gulches 2 2.64 3.44 3.04 0.56 N/A N/A
Kingston 2 1.15 1.18 1.16 0.21 N/A N/A
Lower Basin 0 - - - - N/A N/A
All Areas 24 0.48 48.60 7.84 10.74 N/A N/A
Water Potatoes
Water Potatoes without Skin 93 0.25 1.98 0.37 0.21 0.35 1.32
Water Potatoes with Skin 95 0.33 126.79 29.34 29.18 14.92 4.02
Fish Fillet Lead Data 
Bullhead (Lateral Lakes) 126 0.03 0.69 0.14 0.121 0.10 2.097
Northern Pike (Lateral Lakes) 63 0.03 0.15 0.04 0.032 0.03 1.777
Perch (Lateral Lakes) 123 0.09 2.41 0.45 0.410 0.34 2.091
Wild Rainbow Trout (Spokane River) 19 0.03 0.48 0.15 0.117 0.12 2.128
Hatchery Rainbow Trout (Spokane R.) 5 0.02 0.23 0.14 0.090 0.11 2.784
Large Scale Sucker (Spokane River) 20 0.02 0.28 0.09 0.063 0.07 1.877
Mountain Whitefish (Spokane River) 10 0.02 0.07 0.03 0.015 0.03 1.514

Wild Rainbow Trout 3 0.60 1.14 0.82 0.282 0.79 1.389
Hatchery Rainbow Trout 1 1.59 1.59 1.59 N/A N/A N/A
Large Scale Sucker 4 1.77 4.34 2.76 1.229 2.56 1.551
Mountain Whitefish 2 0.56 0.65 0.61 0.064 0.60 1.111
Crayfish 3 0.37 1.34 0.87 0.485 0.76 1.930
N/A Geometric means not calculated due to sparse data

Table 6-10 Summary of Garden, Fish, and Riparian Vegetation Lead Levels

Whole Fish Lead Data - Spokane River

Table 6-9 Dietary Lead Summary from IEUBK Model for Children



N Min Max Arith. Mean St. Dev. Geo Mean Geo Stdev
Yard Soil 105 41 20218 1187 2230 628 2.91
Vacuum 32 429 4060 1146 754 985 1.70
Dust Mat 47 278 4460 1459 880 1242 1.78
ROW 12 336 8110 2887 2554 1841 2.93
Water (FD)* 17 0.3 16.0 5.0 5.1 2.7 3.53
Water (P)* 25 0.0 9.5 1.0 2.0 0.4 7.41
Driveway 12 352 50700 8676 15254 2893 4.36
Play Area 4 81 6210 1698 3009 419 6.54
Garden 3 210 1370 887 604 677 2.78

*water units are in µg/L, FD=First Draw, P=Purged

 < 500 mg/kg  500-1000 mg/kg  1000-1500 mg/kg  1500-2000 mg/kg  2000-2500 mg/kg  2500-3000 mg/kg  > 3000 mg/kg

Yard Soil 44% 23% 10% 11% 4% 1% 7%
Vacuum 6% 56% 13% 19% 0% 3% 3%
Dust Mat 6% 32% 26% 13% 13% 2% 9%
ROW 17% 17% 8% 8% 8% 0% 42%
Driveway 8% 17% 17% 8% 8% 0% 42%
Play Area 75% 0% 0% 0% 0% 0% 25%
Garden 33% 0% 67% 0% 0% 0% 0%

Mullan

Table 6-11a  Summary Lead Concentration Data for Environmental Media (mg/kg)

Percent of Soil/Dust Samples by Concentration Category (mg/kg)

Percent



N Min Max Arith. Mean St. Dev. Geo Mean Geo Stdev
Yard Soil 88 32 5410 1105 973 679 3.25
Vacuum 35 83 5800 1318 1263 879 2.63
Dust Mat 54 173 59500 4048 9232 1781 2.86
ROW 10 800 6200 2974 1937 2362 2.12
Water (FD)* 34 0.5 78.5 6.3 14.7 2.3 3.31
Water (P)* 51 0.0 2.5 0.5 0.7 0.5 3.31
Driveway 27 46 36000 3524 6684 1690 3.74
Play Area 14 83 12100 1331 3107 543 3.07
Garden 10 146 11800 2127 3755 720 4.24

*water units are in µg/L, FD=First Draw, P=Purged

 < 500 mg/kg  500-1000 mg/kg  1000-1500 mg/kg  1500-2000 mg/kg  2000-2500 mg/kg  2500-3000 mg/kg  > 3000 mg/kg

Yard Soil 28% 28% 15% 13% 7% 5% 5%
Vacuum 31% 20% 17% 11% 6% 9% 6%
Dust Mat 4% 24% 26% 11% 7% 7% 20%
ROW 0% 20% 20% 0% 10% 10% 40%
Driveway 11% 11% 7% 11% 22% 7% 30%
Play Area 14% 79% 0% 0% 0% 0% 7%
Garden 50% 20% 10% 0% 0% 0% 20%

Burke/Nine Mile

Table 6-11b  Summary Lead Concentration Data for Environmental Media (mg/kg)

Percent of Soil/Dust Samples by Concentration Category (mg/kg)

Percent



N Min Max Arith. Mean St. Dev. Geo Mean Geo Stdev
Yard Soil 110 54 16026 1154 1628 771 2.47
Vacuum 35 259 29725 1951 4944 1004 2.33
Dust Mat 42 604 47626 3616 7987 1774 2.54
ROW 9 706 10400 2364 3063 1585 2.25
Water (FD)* 19 0.7 30.1 6.5 8.7 3.2 3.33
Water (P)* 26 0.0 2.0 0.6 0.7 0.5 3.02
Driveway 4 70 2140 1070 1001 556 4.86
Play Area 3 613 1260 998 340 953 1.47
Garden 4 257 1200 899 434 770 2.09

*water units are in µg/L, FD=First Draw, P=Purged

 < 500 mg/kg  500-1000 mg/kg  1000-1500 mg/kg  1500-2000 mg/kg  2000-2500 mg/kg  2500-3000 mg/kg  > 3000 mg/kg

Yard Soil 27% 35% 16% 10% 5% 3% 5%
Vacuum 11% 51% 23% 3% 3% 0% 9%
Dust Mat 0% 26% 31% 14% 2% 2% 24%
ROW 0% 44% 11% 11% 22% 0% 11%
Driveway 50% 0% 0% 25% 25% 0% 0%
Play Area 0% 33% 67% 0% 0% 0% 0%
Garden 25% 0% 75% 0% 0% 0% 0%

Wallace

Table 6-11c  Summary Lead Concentration Data for Environmental Media (mg/kg)

Percent of Soil/Dust Samples by Concentration Category (mg/kg)

Percent



N Min Max Arith. Mean St. Dev. Geo Mean Geo Stdev
Yard Soil 70 94 6098 524 763 352 2.25
Vacuum 26 75 3390 837 869 557 2.52
Dust Mat 22 326 3658 1064 765 863 1.93
ROW 6 321 1650 899 515 759 1.97
Water (FD)* 17 0.5 45.9 5.5 10.5 3.0 2.54
Water (P)* 24 0.0 2.0 1.0 0.8 0.8 3.79
Driveway 9 329 4500 1331 1292 955 2.32
Play Area 3 155 576 416 228 358 2.07
Garden 5 56 1000 329 384 204 2.91

*water units are in µg/L, FD=First Draw, P=Purged

 < 500 mg/kg  500-1000 mg/kg  1000-1500 mg/kg  1500-2000 mg/kg  2000-2500 mg/kg  2500-3000 mg/kg  > 3000 mg/kg

Yard Soil 70% 20% 6% 3% 0% 0% 1%
Vacuum 38% 46% 4% 0% 0% 8% 4%
Dust Mat 27% 32% 23% 9% 5% 0% 5%
ROW 33% 17% 33% 17% 0% 0% 0%
Driveway 22% 22% 33% 11% 0% 0% 11%
Play Area 33% 67% 0% 0% 0% 0% 0%
Garden 80% 20% 0% 0% 0% 0% 0%

Silverton

Table 6-11d  Summary Lead Concentration Data for Environmental Media (mg/kg)

Percent of Soil/Dust Samples by Concentration Category (mg/kg)

Percent



N Min Max Arith. Mean St. Dev. Geo Mean Geo Stdev
Yard Soil 262 33 12884 682 1195 419 2.45
Vacuum 84 23 2192 616 366 493 2.17
Dust Mat 98 202 42044 1423 4219 882 1.94
ROW 10 427 10200 3276 3210 2150 2.68
Water (FD)* 49 0.2 56.1 7.9 12.2 3.7 3.35
Water (P)* 77 0.0 2.2 0.6 0.7 0.6 2.78
Driveway 40 33 59400 3261 9368 1069 4.26
Play Area 6 58 5090 990 2011 255 4.96
Garden 24 76 6605 729 1350 368 2.82

*water units are in µg/L, FD=First Draw, P=Purged

 < 500 mg/kg  500-1000 mg/kg  1000-1500 mg/kg  1500-2000 mg/kg  2000-2500 mg/kg  2500-3000 mg/kg  > 3000 mg/kg

Yard Soil 61% 28% 5% 2% 2% 0.4% 3%
Vacuum 40% 49% 8% 1% 1% 0% 0%
Dust Mat 12% 58% 14% 8% 2% 2% 3%
ROW 10% 10% 10% 30% 0% 10% 30%
Driveway 25% 15% 10% 20% 10% 5% 15%
Play Area 83% 0% 0% 0% 0% 0% 17%
Garden 75% 8% 8% 0% 4% 0% 4%

Osburn

Table 6-11e  Summary Lead Concentration Data for Environmental Media (mg/kg)

Percent of Soil/Dust Samples by Concentration Category (mg/kg)

Percent



N Min Max Arith. Mean St. Dev. Geo Mean Geo Stdev
Yard Soil 100 25 3356 505 437 368 2.38
Vacuum 26 116 3929 952 890 695 2.21
Dust Mat 53 167 8840 1196 1504 842 2.11
ROW 3 40 2300 1016 1161 402 8.07
Water (FD)* 14 0.3 7.2 2.2 2.2 1.4 2.77
Water (P)* 51 0.0 4.6 0.4 0.9 0.6 5.24
Driveway 13 43 117000 11021 32242 855 8.44
Play Area 4 39 316 164 126 123 2.56
Garden 4 37 1010 374 448 184 4.39

*water units are in µg/L, FD=First Draw, P=Purged

 < 500 mg/kg  500-1000 mg/kg  1000-1500 mg/kg  1500-2000 mg/kg  2000-2500 mg/kg  2500-3000 mg/kg  > 3000 mg/kg

Yard Soil 59% 33% 6% 1% 0% 0% 1%
Vacuum 31% 42% 8% 8% 4% 4% 4%
Dust Mat 19% 47% 15% 8% 4% 0% 8%
ROW 33% 33% 0% 0% 33% 0% 0%
Driveway 31% 31% 15% 8% 0% 0% 15%
Play Area 100% 0% 0% 0% 0% 0% 0%
Garden 75% 0% 25% 0% 0% 0% 0%

Side Gulches

Table 6-11f  Summary Lead Concentration Data for Environmental Media (mg/kg)

Percent of Soil/Dust Samples by Concentration Category (mg/kg)

Percent



N Min Max Arith. Mean St. Dev. Geo Mean Geo Stdev
Yard Soil 99 22 9228 711 1622 257 3.34
Vacuum 30 102 1750 592 409 466 2.07
Dust Mat 48 63 15500 1151 2296 610 2.69
ROW 11 36 1960 618 624 330 3.73
Water (FD)* 22 0.2 13.1 3.3 3.4 2.2 2.60
Water (P)* 33 0.0 4.5 0.9 1.0 0.7 4.15
Driveway 21 12 13200 1420 2866 412 5.57
Play Area 5 49 1120 360 456 178 3.81
Garden 11 64 1010 219 279 142 2.36

*water units are in µg/L, FD=First Draw, P=Purged

 < 500 mg/kg  500-1000 mg/kg  1000-1500 mg/kg  1500-2000 mg/kg  2000-2500 mg/kg  2500-3000 mg/kg  > 3000 mg/kg

Yard Soil 81% 6% 5% 1% 1% 0% 6%
Vacuum 50% 33% 13% 3% 0% 0% 0%
Dust Mat 46% 29% 8% 4% 4% 2% 6%
ROW 55% 18% 18% 9% 0% 0% 0%
Driveway 57% 14% 0% 0% 19% 0% 10%
Play Area 80% 0% 20% 0% 0% 0% 0%
Garden 91% 0% 9% 0% 0% 0% 0%

Kingston

Table 6-11g  Summary Lead Concentration Data for Environmental Media (mg/kg)

Percent of Soil/Dust Samples by Concentration Category (mg/kg)

Percent



N Min Max Arith. Mean St. Dev. Geo Mean Geo Stdev
Yard Soil 160 15 7350 487 1251 110 4.29
Vacuum 31 49 3140 512 646 301 2.81
Dust Mat 110 22 4805 623 866 318 3.26
ROW 10 15 1430 230 449 71 4.11
Water (FD)* 8 1.1 7.3 3.4 2.1 2.9 1.82
Water (P)* 111 0.0 2.0 0.1 0.4 0.0 6.39
Driveway 8 21 1280 263 466 66 5.19
Play Area 3 26 11300 5985 5665 1242 29.16
Garden 2 15 24 19 6 19 1.38

*water units are in µg/L, FD=First Draw, P=Purged

 < 500 mg/kg  500-1000 mg/kg  1000-1500 mg/kg  1500-2000 mg/kg  2000-2500 mg/kg  2500-3000 mg/kg  > 3000 mg/kg

Yard Soil 86% 2% 3% 2% 1% 1% 6%
Vacuum 65% 23% 6% 0% 3% 0% 3%
Dust Mat 65% 18% 5% 5% 2% 0% 4%
ROW 80% 10% 10% 0% 0% 0% 0%
Driveway 75% 13% 13% 0% 0% 0% 0%
Play Area 33% 0% 0% 0% 0% 0% 67%
Garden 100% 0% 0% 0% 0% 0% 0%

Lower Basin

Table 6-11h  Summary Lead Concentration Data for Environmental Media (mg/kg)

Percent of Soil/Dust Samples by Concentration Category (mg/kg)

Percent



N Min Max Arith. Mean St. Dev. Geo Mean Geo Stdev
Yard Soil 18 17 249 103 77 79 2.15
Vacuum 18 47 1830 317 458 165 3.01
Dust Mat 17 53 2390 278 555 143 2.53
ROW 17 17 689 103 163 56 2.70
Water (FD)* 18 1.1 62.4 11.8 18.4 4.4 3.98
Water (P)* 19 1.1 4.6 1.6 0.9 1.4 1.52
Driveway 14 15 152 65 42 53 2.00
Play Area 0 N/A N/A N/A N/A N/A N/A
Garden 8 19 516 154 164 96 2.90

*water units are in µg/L, FD=First Draw, P=Purged

 < 500 mg/kg  500-1000 mg/kg  1000-1500 mg/kg  1500-2000 mg/kg  2000-2500 mg/kg  2500-3000 mg/kg  > 3000 mg/kg

Yard Soil 100% 0% 0% 0% 0% 0% 0%
Vacuum 83% 11% 0% 6% 0% 0% 0%
Dust Mat 94% 0% 0% 0% 6% 0% 0%
ROW 94% 6% 0% 0% 0% 0% 0%
Driveway 100% 0% 0% 0% 0% 0% 0%
Play Area N/A N/A N/A N/A N/A N/A N/A
Garden 88% 13% 0% 0% 0% 0% 0%

Harrison

Table 6-11i  Summary Lead Concentration Data for Environmental Media (mg/kg)

Percent of Soil/Dust Samples by Concentration Category (mg/kg)

Percent



N Min Max Arith. Mean St. Dev. Geo Mean Geo Stdev
Yard Soil 7 12 66 33 21 27 1.95
Vacuum 6 28 126 85 38 76 1.77
Dust Mat 6 34 123 81 33 75 1.62
ROW 5 18 50 30 13 28 1.50
Water (FD)* 5 1.8 158.0 35.7 68.5 8.1 6.08
Water (P)* 7 1.1 3.4 1.8 0.9 1.6 1.60
Driveway 4 13 222 75 100 38 3.81
Play Area 0 N/A N/A N/A N/A N/A N/A
Garden 1 24 24 24 N/A 24 N/A

*water units are in µg/L, FD=First Draw, P=Purged

 < 500 mg/kg  500-1000 mg/kg  1000-1500 mg/kg  1500-2000 mg/kg  2000-2500 mg/kg  2500-3000 mg/kg  > 3000 mg/kg

Yard Soil 100% 0% 0% 0% 0% 0% 0%
Vacuum 100% 0% 0% 0% 0% 0% 0%
Dust Mat 100% 0% 0% 0% 0% 0% 0%
ROW 100% 0% 0% 0% 0% 0% 0%
Driveway 100% 0% 0% 0% 0% 0% 0%
Play Area N/A N/A N/A N/A N/A N/A N/A
Garden 100% 0% 0% 0% 0% 0% 0%

Rocky Point

Table 6-11j  Summary Lead Concentration Data for Environmental Media (mg/kg)

Percent of Soil/Dust Samples by Concentration Category (mg/kg)

Percent



Site 

Minimum 
Detected 

Value
Maximum 

Detected Value
Average Exposure 

Concentration*

95% Upper 
Confidence 

Limit

Reasonable 
Maximum 
Exposure

CUA018 - Harrison Beach 117 469 267 N/A N/A
CUA035 - Springston Beach Site 661 2810 1670 2480 2480
CUA036 - Across river from Springston 6310 56500 18300 38700 38700
CUA038 - Thompson Lake 166 876 373 660 660
CUA039 - Long Beach RM135/Springston 7190 38800 22900 36900 36900
CUA041 - West of Blue Lake 2710 15600 9390 13900 13900
CUA045 - Medimont Boat Ramp 776 6520 3010 5690 5690
CUA047 - Rainy Hill picnic area 452 3280 1580 2750 2750
CUA048 - RM 145 16600 81500 41300 64900 64900
CUA049 - Beach near canal to Killarney Lake 8090 23100 14700 19800 19800
CUA051 - Lane Beach 21300 52300 31700 43100 43100
CUA052 - Near East end of Killarney Lake 11300 39600 25300 35800 35800
CUA053 - Beach below Ward Ridge 24600 46300 30800 39300 39300
CUA054 - Black Rock Gulch Beach 6300 29300 16300 25800 25800
CUA055 - Quarry Beach 7520 31000 18800 27500 27500
CUA056 - RV Park across from Black Rock Gulch 3240 25800 9690 18700 18700
CUA057 - Beach upstream from Quarry 13700 38800 28900 37900 37900
CUA058 - East end of Blackrock Gulch Marsh 7640 59400 29100 47600 47600
CUA059 - East of Rose Creek 2940 72500 25300 52300 52300
CUA060 - West of Rose Lake 3790 40300 21500 36000 36000
CUA063 - Bull Run Peak Beach 2310 11800 5280 8900 8900
CUA065 - Just South of Mission Falls 1980 8430 4250 6740 6740
CUA068 - South of Old Mission Park 251 1690 1180 1730 1690
CUA069 - Skeel Gulch Beach 141 1370 658 1110 1110
Total Lower Basin 117 81500 7530 N/A N/A
CUA077 - Confluence with Coeur D'Alene River (Kingston) 85 12500 3270 8300 8300
CUA081 - Elk Creek Pond (Side Gulches) 35 7180 1630 4600 4600
* This is the arithmetic average by CUA, but for all CUAs in the Lower Basin, this value is the geometric mean.

Site 
N

Minimum 
Detected Value

Maximum Detected 
Value Mean Geometric Mean

Standard 
Deviation

Geometric Standard 
Deviation

Lower Basin 93 2 430 38.0 3.13 64.0 0.89

Table 6-12a Summary of CUA Surface Water Lead Concentration (Disturbed Samples) (µµµµg/L)

Table 6-12b Summary of CUA Surface Water Lead Concentration (Undisturbed Samples) (µµµµg/L)



Arithmetic 
Mean Interior 

Paint Lead 
Concentration 

(mg/cm2)

Geometric 
Mean Interior 

Paint Lead 
Concentration 

(mg/cm2)

Maximum 
Interior Paint 

Lead 
Concentration 

(mg/cm2)

Median 
Interior Paint 

Lead 
Concentration 

(mg/cm2)

Arithmetric 
Mean 

Interior Paint 
Condition 

Code*

Maximum 
Interior 

Paint 
Condition 

Code*

Minimum 
Interior 

Paint 
Condition 

Code*

Median 
Interior 

Paint 
Condition 

Code*

N 43 43 43 43 41 41 41 41
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
Max 3.039 0.724 9.900 1.500 1.8 3.0 1.0 2.0
Mean 0.563 0.031 2.912 0.166 1.3 1.8 1.0 1.2
Stdev 0.721 6.688 3.597 0.258 0.2 0.6 0.0 0.4

N 38 38 38 38 35 35 35 35
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
Max 5.504 2.141 9.900 6.975 3.0 3.0 3.0 3.0
Mean 0.882 0.023 3.099 0.535 1.6 2.1 1.4 1.6
Stdev 1.448 10.151 3.852 1.509 0.6 0.8 0.6 0.7

N 37 37 37 37 37 37 37 37
Min 0.009 0.001 0.100 0.001 1.0 1.0 1.0 1.0
Max 5.546 1.229 9.900 8.600 2.6 3.0 2.0 3.0
Mean 1.311 0.077 4.420 0.940 1.6 2.2 1.3 1.6
Stdev 1.705 5.256 4.175 1.944 0.5 0.7 0.5 0.5

N 23 23 23 23 21 21 21 21
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
Max 1.129 0.572 9.900 0.850 1.6 3.0 1.0 2.0
Mean 0.336 0.053 1.696 0.201 1.2 1.8 1.0 1.3
Stdev 0.294 6.559 2.474 0.192 0.3 0.7 0.0 0.4

N 81 81 81 81 70 70 70 70
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
Max 2.656 0.351 9.850 0.800 2.5 3.0 2.0 2.5
Mean 0.243 0.020 1.113 0.115 1.4 1.9 1.2 1.4
Stdev 0.361 6.375 1.899 0.137 0.4 0.7 0.4 0.5

N 52 52 52 52 47 47 47 47
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
Max 1.091 0.340 6.400 0.400 3.0 3.0 3.0 3.0
Mean 0.200 0.022 0.905 0.117 1.4 1.9 1.2 1.4
Stdev 0.219 7.828 1.288 0.122 0.4 0.7 0.5 0.5

N 37 37 37 37 36 36 36 36
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
Max 1.981 0.571 9.900 1.325 3.0 3.0 3.0 3.0
Mean 0.313 0.016 1.312 0.124 1.6 1.9 1.4 1.6
Stdev 0.525 7.233 2.324 0.240 0.5 0.7 0.5 0.6

N 104 104 104 104 96 96 96 96
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
Max 7.850 7.850 9.900 7.850 3.0 3.0 3.0 3.0
Mean 0.298 0.010 0.863 0.231 1.5 1.8 1.3 1.4
Stdev 0.997 6.283 1.830 1.099 0.5 0.7 0.5 0.6
*   1- New Paint and/or excellent condition
     2- Worn, chipped, or scraped paint 
     3- Peeling, cracked, flaking paint, and/or chalking

Table 6-13 Paint Lead Levels by Geographic Area

Lower Basin

Kingston

Mullan

Wallace

Nine Mile

Osburn

Side Gulches

Silverton



Arithmetic 
Mean Exterior 

Paint Lead 
Concentration 

(mg/cm2)

Geometric 
Mean Exterior 

Paint Lead 
Concentration 

(mg/cm2)

Maximum 
Exterior Paint 

Lead 
Concentration 

(mg/cm2)

Median 
Exterior Paint 

Lead 
Concentration 

(mg/cm2)

Arithmetic 
Mean 

Exterior 
Paint 

Condition 
Code*

Maximum 
Interior 

Paint 
Condition 

Code*

Minimum 
Exterior 

Paint 
Condition 

Code*

Median 
Exterior 

Paint 
Condition 

Code*
                     Mullan

N 43 43 43 43 43 43 43 43 N
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0 Min
Max 4.901 2.828 9.900 4.851 3.0 3.0 3.0 3.0 Max
Mean 1.359 0.102 3.613 0.746 1.7 2.2 1.2 1.7 Mean
Stdev 1.510 7.028 3.852 1.350 0.6 0.8 0.5 0.7 Stdev

                  Nine Mile
N 39 39 39 39 38 38 38 38 N
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0 Min
Max 8.258 4.700 9.900 9.900 3.0 3.0 3.0 3.0 Max
Mean 1.598 0.050 3.617 1.216 2.2 2.5 1.9 2.2 Mean
Stdev 2.248 12.916 4.441 2.606 0.8 0.8 0.8 0.8 Stdev

                   Wallace
N 37 37 37 37 37 37 37 37 N
Min 0.076 0.006 0.150 0.001 1.0 1.0 1.0 1.0 Min
Max 9.900 9.900 9.900 9.900 3.0 3.0 3.0 3.0 Max
Mean 3.114 0.222 6.815 2.459 2.3 2.7 1.9 2.4 Mean
Stdev 2.618 7.887 3.994 3.456 0.5 0.5 0.7 0.6 Stdev

                   Silverton
N 24 24 24 24 23 23 23 23 N
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0 Min
Max 2.600 1.835 8.200 2.800 3.0 3.0 3.0 3.0 Max
Mean 0.691 0.084 1.646 0.429 1.7 2.1 1.4 1.6 Mean
Stdev 0.749 8.240 1.905 0.614 0.7 0.8 0.7 0.8 Stdev

                     Osburn
N 79 79 79 79 72 72 72 72 N
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0 Min
Max 7.950 4.283 9.900 9.900 3.0 3.0 3.0 3.0 Max
Mean 0.907 0.058 2.304 0.597 1.9 2.3 1.6 1.8 Mean
Stdev 1.411 8.873 3.341 1.429 0.6 0.7 0.7 0.7 Stdev

                 Side Gulches
N 53 53 53 53 48 48 48 48 N
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0 Min
Max 2.200 1.668 4.450 2.350 3.0 3.0 3.0 3.0 Max
Mean 0.285 0.035 0.671 0.213 1.7 2.1 1.4 1.7 Mean
Stdev 0.435 7.192 1.042 0.395 0.5 0.7 0.5 0.6 Stdev

                         Kingston
N 40 40 40 40 39 39 39 39 N
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0 Min
Max 8.600 8.600 9.900 8.650 3.0 3.0 3.0 3.0 Max
Mean 0.834 0.032 1.482 0.730 2.1 2.3 1.8 2.1 Mean
Stdev 1.797 15.649 2.854 1.921 0.7 0.7 0.7 0.8 Stdev

                Lower Basin
N 102 102 102 102 97 97 97 97 N
Min 0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0 Min
Max 3.200 0.930 9.900 2.776 3.0 3.0 3.0 3.0 Max
Mean 0.358 0.037 0.981 0.212 1.9 2.3 1.6 1.9 Mean
Stdev 0.627 5.120 2.005 0.412 0.7 0.8 0.7 0.7 Stdev
*   1- New Paint and/or excellent condition *   1- New Paint
     2- Worn, chipped, or scraped paint     2- Worn, chi
     3- Peeling, cracked, flaking paint, and/or chalking     3- Peeling, c

Table 6-13 Paint Lead Levels by Geographic Area 



Arithmetric 
Mean Mat 

Location Paint 
Lead 

Concentration 
(mg/cm2)

Geometric 
Mean Mat 

Location Paint 
Lead 

Concentration 
(mg/cm2)

Maximum 
Mat Location 

Paint Lead 
Concentration 

(mg/cm2)

Median Mat 
Location Paint 

Lead 
Concentration 

(mg/cm2)

Arithmetic 
Mean Mat 
Location 

Paint 
Condition 

Code*

Maximum 
Mat 

Location 
Paint 

Condition 
Code*

Minimum 
Mat 

Location 
Paint 

Condition 
Code*

Median 
Mat 

Location 
Paint 

Condition 
Code*

40 40 40 40 34 34 34 34
0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
3.600 3.600 6.100 3.600 3.0 3.0 3.0 3.0
0.355 0.028 0.500 0.293 1.4 1.5 1.4 1.4
0.729 16.150 1.153 0.664 0.7 0.7 0.7 0.6

32 32 32 32 19 19 19 19
0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
8.850 8.850 9.900 8.850 3.0 3.0 3.0 3.0
0.635 0.011 0.999 0.569 2.2 2.3 2.2 2.3
1.877 19.830 2.806 1.882 0.8 0.7 0.8 0.8

30 30 30 30 22 22 22 22
0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
9.900 9.900 9.900 9.900 3.0 3.0 3.0 3.0
1.226 0.050 1.277 1.219 1.8 2.0 1.7 1.8
2.975 20.922 2.958 2.977 0.6 0.7 0.6 0.7

22 22 22 22 20 20 20 20
0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
3.150 3.150 9.900 3.150 3.0 3.0 3.0 3.0
0.471 0.087 0.955 0.328 1.3 1.5 1.3 1.3
0.845 8.017 2.140 0.655 0.6 0.7 0.6 0.5

68 68 68 68 54 54 54 54
0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
2.475 1.250 7.250 1.476 3.0 3.0 3.0 3.0
0.237 0.025 0.421 0.210 1.5 1.6 1.4 1.5
0.395 11.140 0.992 0.318 0.5 0.6 0.6 0.6

47 47 47 47 36 36 36 36
0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
1.750 1.750 1.750 1.750 3.0 3.0 3.0 3.0
0.192 0.024 0.248 0.187 1.5 1.6 1.4 1.5
0.300 12.960 0.342 0.300 0.5 0.6 0.6 0.5

31 31 31 31 24 24 24 24
0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
2.200 2.200 3.550 2.200 3.0 3.0 3.0 3.0
0.298 0.015 0.391 0.276 1.7 1.7 1.6 1.6
0.565 16.789 0.794 0.544 0.7 0.8 0.7 0.7

99 99 99 99 81 81 81 81
0.001 0.001 0.001 0.001 1.0 1.0 1.0 1.0
3.525 2.900 6.800 3.525 3.0 3.0 3.0 3.0
0.283 0.026 0.385 0.262 1.6 1.7 1.6 1.6
0.576 14.743 0.942 0.562 0.6 0.7 0.7 0.7

nt and/or excellent condition
ipped, or scraped paint 
racked, flaking paint, and/or chalking

Side Gulches

Silverton

Wallace

Lower Basin

Kingston

Mullan 

Nine Mile

Osburn

Table 6-13 Paint Lead Levels by Geographic Area (continued)



N Minimum Maximum
Arithmetic 

Mean
Standard 
Deviation

Geometric 
Mean

Geometric 
Standard 
Deviation

Mullan 14 31 13800 2204 3710 771 4.9
Burke/Nine Mile 17 88 67100 8756 16025 2803 5.6
Kingston 12 25 249 155 67 135 1.9
Osburn, Wallace, Silverton 22 738 6160 2889 1756 2395 1.9
All Areas 65 25 67100 3771 8824 1150 5.2

Mullan 65 0 44 4.3 7.7 1.2 5.8
Burke/Nine Mile 79 0 1650 87.1 236.8 20.6 6.7
Kingston 12 0 38 4.7 10.9 1.0 5.0
Osburn, Wallace, Silverton 66 0 49 11.4 13.6 3.0 6.8
All Areas 222 0 1650 35.9 146.0 4.3 9.1

Surface Water (µµµµg/L)

Area

Sediment (mg/kg)

Table 6-14 Summary of Neighborhood Stream Sediment Lead Levels by Geographic Subarea 



                                                                                                               
Site

Minimum 
Detected Value 

(mg/kg)

Maximum 
Detected Value 

(mg/kg)
Mean Soil 

Concentration

95% Upper 
Confidence 

Limit

Reasonable 
Maximum 
Exposure

CUA033 - Trestle area next to Route 1500 2470 2060 2440 2440
CUA035 - Springston Beach Site 2140 2710 2440 2670 2670
CUA036 - across river from Springston 2840 7250 4390 6110 6110
CUA038 - Thompson Lake 250 2420 818 1690 1690
CUA039 - Long Beach RM135/Springston 2830 3580 3290 3600 3580
CUA041 - West of Blue lake 382 2150 1070 1800 1800
CUA043 - West beach near Medimont 3540 4210 3930 4190 4190
CUA044 - Medimont Hill Camping Area 2160 3730 2660 3260 3260
CUA045 - Medimont Boat Ramp 2840 4690 3510 4210 4210
CUA046 - Rainy Hill Fishing Area 3770 4540 4150 4420 4420
CUA047 - Rainy Hill picnic area 1060 3290 1930 2750 2750
CUA048 - RM 145 3000 3680 3500 3770 3680
CUA049 - Beach near canal to Killarney Lake 3740 4900 4240 4750 4750
CUA050 - Killarney 15.3 271 73 179 179
CUA051 - Lane Beach 3910 4850 4340 4710 4710
CUA052 - Near East end of Killarney Lake 4040 4560 4250 4460 4460
CUA053 - Beach below Ward Ridge 4270 5330 4710 5110 5110
CUA054 - Black Rock Gulch Beach 3580 5120 4500 5040 5040
CUA055 - Quarry Beach 4100 4910 4370 4680 4680
CUA056 - RV Park across from Black Rock Gulch 3690 4850 4370 4820 4820
CUA057 - Beach upstream from Quarry 3190 5140 4350 5070 5070
CUA058 - East end of Blackrock Gulch Marsh 3910 6080 5180 6090 6080
CUA059 - East of Rose Creek 2970 6010 4610 5770 5770
CUA060 - West of Rose Lake 4420 5580 4900 5370 5370
CUA063 - Bull Run Peak Beach 4040 6390 4790 5700 5700
CUA064 - Mouth of 4th of July Marsh 3360 3920 3610 3820 3820
CUA065 - Just South of Mission Falls 3060 3530 3350 3530 3530
CUA066 - Beach in Mission Flats 2670 3520 3130 3470 3470
CUA067 - Old Mission State Park Boat Launch 123 1270 521 944 944
CUA068 - South of Old Mission Park 2190 3740 2910 3540 3540
CUA069 - Skeel Gulch Beach 2430 3690 3180 3710 3690
Canyon Elementary - Play Areas1 63
Canyon Elementary - Ballfields1 56
Canyon Elementary - Basketball Court1 25
Total Lower Basin2 15 7250 1939
CUA077 - Confluence with Coeur D'Alene River 2660 4020 3480 3950 3950
Silver Meadow Adventist School - Play Areas1 17
Silver Meadow Adventist School - Ballfield1 136
Silver Meadow Adventist School - Gravel Drive1 61
Total Kingston2 149
CUA080 - Elk Dreek Frontage roak/county Road 7870 15400 12100 15100 15100
CUA089 - Silverton T-ball/Wellman ballfield 179 726 309 360 360
CUA090 - Silverton T-ball/surrounding park at Wellman Ballfield 151 522 293 334 334
CUA091 - Silverton T-ball /Wellman & HS parking lot 362 3130 1330 1680 1680
CUA092 - Silverton School/Huggy Bear Day Care 66 4930 665 918 918
CUA094 - Silverton ballfield next to Huggy Bear Day Care 2604 6550 689 1290 1290
CUA095 - Silverton School District Satner Field 105 11600 1570 2310 2310
Total Silverton2 66 11600 665
CUA096 - Wallace City Park (Monument) 1450 7222 3170 4630 4630
CUA097 - Wallace Library 1140 4710 2160 2940 2940
CUA098 - Wallace Depot 179 685 464 608 608
CUA099 - Small Wallace City Park mear schools 51.7 596 181 327 327
CUA100 - Wallace High School 64.6 6900 1430 2050 2050
CUA101 - Canyon Avenue Park 76.8 673 198 355 355
CUA102 - Wallace Visitor's Center 29.8 2670 927 1420 1420
Total Wallace2 29.8 7222 763

Mullan Elementary1 3270
Mullan High School - Play Area1 588
Mullan High School - Public Area1 1790
Mullan High School - Athletic Pavilion Public Area1 359
Total Mullan2 1054
1Data was taken from "Candidates for Early Removal Actions and/or Intervention Strategies among Schools and Daycares of Shoshone 
  Kootenai Counties, Idaho."  Raw data was not given.
2Totals for Lower Basin, Kingston, Silverton, Wallace, and Mullan are the geometric mean of the CUA's and schools in those 
  geographic areas

Table 6-15a Summary of Surface Soil Lead Levels for Common Use Areas (mg/kg)



Site 

Minimum 
Detected 

Value

Maximum 
Detected 

Value
Average Exposure 

Concentration*

95% Upper 
Confidence 

Limit

Reasonable 
Maximum 
Exposure

CUA18 - Harrison Beach 21 12100 1253 N/A N/A
CUA033 - Trestle area next to Route 2290 2800 2610 2810 2800
CUA035 - Springston Beach Site 1460 2600 2210 2390 2390
CUA036 - across river from Springston 2560 3580 3020 3220 3220
CUA038 - Thompson Lake 18 117 55.6 99 99
CUA039 - Long Beach RM135/Springston 2520 7480 3540 4410 4410
CUA041 - West of Blue lake 39 3420 980 2320 2320
CUA045 - Medimont Boat Ramp 2620 3790 3110 3560 3560
CUA047 - Rainy Hill picnic area 2180 3590 2890 7340 3590
CUA048 - RM 145 3010 5000 3990 4340 4340
CUA049 - Beach near canal to Killarney Lake 2960 4670 3610 3910 3910
CUA051 - Lane Beach 3410 4450 3830 4030 4030
CUA052 - Near East end of Killarney Lake 3900 5960 4370 4740 4740
CUA053 - Beach below Ward Ridge 3900 15000 5750 7670 7670
CUA054 - Black Rock Gulch Beach 3580 7120 4840 5490 5490
CUA055 - Quarry Beach 4330 5410 4810 5000 5000
CUA056 - RV Park across from Black Rock Gulch 1750 5000 4070 5330 5000
CUA057 - Beach upstream from Quarry 4010 6080 5000 5380 5380
CUA058 - East end of Blackrock Gulch Marsh 4010 5300 4650 4920 4920
CUA059 - East of Rose Creek 282 6120 3780 4860 4860
CUA060 - West of Rose Lake 34 5910 3430 4530 4530
CUA063 - Bull Run Peak Beach 2830 29200 9560 14100 14100
CUA065 - Just South of Mission Falls 2420 4810 3770 4230 4230
CUA068 - South of Old Mission Park 1950 2660 2430 2550 2550
CUA069 - Skeel Gulch Beach 2060 3600 2720 2980 2980
Total Lower Basin 18 29200 2898 N/A N/A
CUA077 - Confluence with Coeur D'Alene River (Kingston) 3010 6360 4410 4900 4900
CUA081 - Elk Creek Pond (Side Gulches) 45 14800 3630 6370 6370
* This is the arithmetic average by CUA, except in the Lower Basin, this value is the geometric mean.

Table 6-15b Summary of Sediment Lead Levels for Common Use Areas (mg/kg)



Mullan All Areas
Tiger 

Poorman Tamarack #7 Rex #2 Success Rex
Mullan 

L.F.
All Waste 

Piles
N 5 5 5 5 2 5 27
Minimum 1510 104 2050 83.4 4610 228 83
Maximum 49800 63700 4500 6210 16100 4570 63700
Arithmetic Mean 12500 13838 3394 3625 10355 1871 7291
Standard Deviation 20884 27943 1118 2258 8125 2247 14726
Geometric Mean 5159 1246 3231 1985 8615 754 2217

Burke/Nine Mile

Table 6-16 Summary of Lead Concentration for Waste Pile Soils (mg/kg)



Area
Mullan 47 278 4460 1459 880 1242 1.78
Burke/Nine Mile 54 173 59500 4048 9232 1781 2.86
Wallace 42 604 47626 3616 7987 1774 2.54
Silverton 22 326 3658 1064 765 863 1.93
Osburn 98 202 42044 1423 4219 882 1.94
Side Gulches 53 167 8840 1196 1504 842 2.11
Kingston 48 63 15500 1151 2296 610 2.69
Lower Basin/Cataldo 110 22 4805 623 866 318 3.26

Mullan 47 0.2 7.4 1.6 1.2 1.26 1.92
Burke/Nine Mile 54 0.1 23.5 3.1 4.5 1.44 3.61
Wallace 42 0.1 6.9 1.9 1.6 1.37 2.29
Silverton 22 0.2 17.5 2.0 3.6 1.08 2.62
Osburn 98 0.2 6.9 1.1 0.9 0.88 1.88
Side Gulches 53 0.0 8.4 1.8 1.6 1.29 2.36
Kingston 48 0.1 7.6 1.6 1.7 1.12 2.37
Lower Basin/Cataldo 110 0.3 17.0 2.5 3.0 1.54 2.60

Mullan 47 0.2 10.5 2.2 2.0 1.56 2.23
Burke/Nine Mile 54 0.0 309.4 15.6 45.2 2.56 6.75
Wallace 42 0.1 158.3 7.8 24.6 2.43 3.56
Silverton 22 0.1 9.5 1.5 2.0 0.93 2.88
Osburn 98 0.1 66.2 1.7 6.7 0.78 2.57
Side Gulches 53 0.0 21.4 2.2 3.8 1.08 3.16
Kingston 48 0.1 22.5 1.7 3.4 0.69 3.74
Lower Basin/Cataldo 110 0.0 29.7 1.6 4.1 0.49 4.46

Geometric 
Mean

Geometric 
Standard 
Deviation

Dust Mat Lead Concentration (mg/kg)

Dust Loading (g/m2/day)

Lead Loading (mg/m2/day)

Table 6-17 Mat Dust Lead Concentration, Dust Loading, and Lead Loading for the   
Coeur d'Alene Basin

Total Number 
of Observations Minimum Maximum

Arithmetic 
Mean 

Standard 
Deviation



Area

Observed* 
Geometric Mean 

(µg/dl)
Observed* % to 
exceed 10 µg/dl

Default Predicted 
Geometric Mean 

(µg/dl)

Default Predicted 
% to exceed 10 

µg/dl

40:30:30 Predicted 
Geometric Mean 

(µg/dl)

40:30:30 
Predicted % to 
exceed 10 µg/dl

Mullan 5.0 10 9.3 43 6.3 15
Burke/Nine Mile 6.4 22 9 40 6.2 15
Wallace 5.7 19 9.9 48 6.8 19
Silverton 4.5 11 6.3 15 4.3 3
Osburn 4.0 5 6.2 15 4.4 4
Side Gulches 3.7 0 7 21 4.7 5
Kingston 3.7 14 5.4 9 3.7 2
Lower Basin 5.1 25 3.9 2 2.8 0
* observed levels correspond to children 9 months through 9 years of age

Area

Observed 
Geometric Mean 

(µg/dl)
Observed % to 
exceed 10 µg/dl

Default Predicted 
Geometric Mean 

(µg/dl)

Default Predicted 
% to exceed 10 

µg/dl

40:30:30 Predicted 
Geometric Mean 

(µg/dl)

40:30:30 
Predicted % to 
exceed 10 µg/dl

Mullan 6.7 17 11.3 58 7.6 27
Burke/Nine Mile 6.6 30 11.0 56 7.5 25
Wallace 7.4 46 12.0 61 8.2 32
Silverton 6.1 19 7.6 27 5.2 8
Osburn 6.0 14 7.6 26 5.3 8
Side Gulches 5.0 0 8.6 34 5.7 11
Kingston 5.5 25 6.6 18 4.5 4
Lower Basin 6.9 33 4.6 5 3.2 1

Area

Observed* 
Geometric Mean 

(µg/dl)
Observed* % to 
exceed 10 µg/dl

Default Predicted 
Geometric Mean 

(µg/dl)

Default Predicted 
% to exceed 10 

µg/dl

40:30:30 Predicted 
Geometric Mean 

(µg/dl)

40:30:30 
Predicted % to 
exceed 10 µg/dl

Mullan 5.7 17 10.2 50 6.9 20
Burke/Nine Mile 6.4 22 9.9 48 6.8 20
Wallace 6.4 26 10.8 53 7.4 25
Silverton 5.0 13 6.9 20 4.7 5
Osburn 4.3 7 6.9 20 4.8 6
Side Gulches 3.9 0 7.7 27 5.2 8
Kingston 4.7 19 5.9 13 4.1 3
Lower Basin 6.1 29 4.2 3 3 0
* observed levels only correspond to 9-60 months

Table 6-47a Predicted and Observed Baseline Blood Lead Levels 
Community Mode IEUBK- 0-84 Months

0-84 Months

Table 6-47b Predicted and Observed Baseline Blood Lead Levels 

0-60 Months

Community Mode IEUBK-  9-24 Months

9-24 Months

Table 6-47c Predicted and Observed Baseline Blood Lead Levels 
Community Mode IEUBK-  0-60 Months



Geometric
Arithmetic Standard Geometric Standard

Area Minimum Maximum Mean Deviation Mean Deviation

Mullan 27 2 12 5.1 3.0 4.4 1.8
Burke/Nine Mile 70 1 21 7.4 5.4 5.7 2.1
Wallace 56 1 19 5.3 3.6 4.4 1.9
Silverton 69 1 23 5.0 3.7 4.1 1.9
Osburn 95 1 13 4.1 2.4 3.4 1.9
Side Gulches 45 1 16 4.3 2.9 3.6 1.8
Kingston 45 1 16 5.2 4.2 3.9 2.1
Lower Basin/Cataldo 38 1 18 5.7 5.0 3.9 2.5

Mullan 105 41 20218 1187 2230 628 2.91
Burke/Nine Mile 88 32 5410 1105 973 679 3.25
Wallace 110 54 16026 1154 1628 771 2.47
Silverton 70 94 6098 524 763 352 2.25
Osburn 262 33 12884 682 1195 419 2.45
Side Gulches 100 25 3356 505 437 368 2.38
Kingston 99 22 9228 711 1622 257 3.34
Lower Basin/Cataldo 160 15 7350 487 1251 110 4.29

Mullan 32 429 4060 1146 754 985 1.70
Burke/Nine Mile 35 83 5800 1318 1263 879 2.63
Wallace 35 259 29725 1951 4944 1004 2.33
Silverton 26 75 3390 837 869 557 2.52
Osburn 84 23 2192 616 366 493 2.17
Side Gulches 26 116 3929 952 890 695 2.21
Kingston 30 102 1750 592 409 466 2.07
Lower Basin/Cataldo 31 49 3140 512 646 301 2.81

Yard Soil (mg/kg)

Vacuum Dust (mg/kg)

 Table 6-48 Summary of Blood Lead, Yard Soil, and Vacuum Dust 
for IEUBK Batch Mode Input

Blood Lead (µµµµg/dl)

Total Number of 
Observations

c\Data\1999 Basin RA\Ieubk\Tables 6-9 thru 6-48.xls,6-48



Table 7-1
Summary of Geometric Means and Ratios of Chemical

Concentrations in House Dust and Yard Soil

Geometric Mean (mg/kg) Ratio

Chemical Floor Mat
Dust

Vacuum
Cleaner

Bag Dust

Surface
Soila

Surface
Soilb

Mat
Dust/SS

Vacuum
Dust/SS

Mat Dust/
Vacuum

Dust

Antimony 12.41 9.22 6.09 5.73 2.04 1.61 1.35

Arsenic 32.89 20.7 27.27 26.52 1.21 0.78 1.59

Cadmium 8.66 8.19 4.65 4.42 1.87 1.85 1.06

Iron 21,123.41 12,464.93 22,441.75 22,012.91 0.94 0.57 1.69

Manganes
e

1,040.96 558.76 1,073.99 1,045.1 0.97 0.53 1.86

Zinc 1,390.39 1,076.57 697.33 669.73 1.99 1.61 1.29
aSurface soil from yards with data from floor mat samples
bSurface soil from yards with data from vacuum cleaner bag samples

Notes:
Every home with a soil sample did not also have a mat sample and/or a vacuum sample.
Soil data were paired with mat data for all homes with mats and paired with vacuum data for all
homes with vacuum data.  Consequently, the means for surface soil paired with mats and surface soil
paired with vacuums are different because the soil sample populations are different.

SS - surface soil

Table 7-2
Cadmium Concentrations in Vegetables and Soil

Sample Type 1983 PHD data, dry weight (mg/kg)a 1998 EPA data,b dry weight (mg/kg)

Carrots 19 Samples; mean = 4; range = 1 – 11 9 Samples; mean = 1.8; range = 0.3 – 4.7

Beets 7 Samples; mean = 6; range = 2 – 13 1 Sample; concentration = 0.6

Lettuce 10 Samples; mean = 12; range = 4 – 28 6 Samples; mean = 11; range = 3 – 28

Garden soil 20 Samples; mean = 7; range is 3 – 15 31 Samples; mean = 5; range is 1 – 36

aThese results are from the Pinehurst area only (PHD et al. 1986).  Smelterville and the Kellogg-
Wardner-Page
 area were also sampled and generally had higher cadmium concentrations in soil and vegetables
than Pinehurst.
 However, the Pinehurst samples were selected as potentially more representative of current
conditions.  The other
 two areas have been the subject of intensive remediation efforts.
bData provided in Appendix F.
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Table C-1
Summary of Potential Chemical-Specific, Location-Specific, and Action-Specific ARARs and TBCs for Soil

Citation Summary of Requirement Evaluation

Chemical-Specific
Advisory Committee on Childhood Lead
Poisoning Prevention (Centers for Disease
Control’s Statement on Preventing Lead
Poisoning in Young Children 1991)

New data indicate significant adverse effects of lead exposure in children at blood levels
lower than previously believed to be safe. The 1985 intervention level of 25 µg/dL is
therefore revised downwards to 10 µg Pb/dL.

Potential TBC.

USEPA Strategy for Reducing Lead
Exposures (USEPA 1990)

Presents a strategy to reduce lead exposure, particularly to young children, to the greatest
extent possible. Goals of the strategy are to (1) significantly reduce blood level incidence
above 10 µg Pb/dL in children, and (2) reduce the amount of lead introduced into the
environment.

Potential TBC.

IEUBK Model (PB 93 9635121.7-15-2) Integrated Exposure Uptake Biokinetic Model (IEUBK) for Lead in Children. The
screening level for lead in OSWER Directive 9355.4-12 (see below) was developed using
the IEUBK model.

Potential TBC.

Revised U.S. EPA Interim Lead Guidance
for CERCLA Sites (OSWER Directive
9355.4-12, July 14, 1994)

Establishes a streamlined approach for determining protective levels for lead in soil.
Recommends a 400 ppm screening level, describes how to develop site-specific
remediation goals, and describes a strategy for management of lead contamination at sites
that have multiple lead sources.
A previous soil lead OSWER Directive (September 1989) recommended a soil lead
cleanup level of 500 to 1,000 mg/kg for protection of human health at residential CERCLA
sites (OSWER Directive #9355.4-02). The current recommended residential screening
level for lead of 400 mg/kg is calculated with the IEUBK model (Pub #9285.7-15-2, PB93-
963511), using default parameters. EPA recommends that residential PRGs for CERCLA
sites can be developed using the IEUBK model on a site-specific basis, where site data
support modification of model default parameters.
In developing lead PRGs for CERCLA sites, EPA recommends that a soil lead
concentration be determined so that a typical child or group of children exposed to lead at
this level would have an estimated risk of no more than 5 percent of exceeding a blood lead
level of 10 ug/dL, which corresponds to a soil lead level of 400 mg/kg using the default
parameters in the IEUBK model. The 1994 interim directive superceded all previous
directives on soil lead cleanup for CERCLA and RCRA programs.

Potential TBC.
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Table C-1
Summary of Potential Chemical-Specific, Location-Specific, and Action-Specific ARARs and TBCs for Soil

Citation Summary of Requirement Evaluation

Clarification to 1994 Revised Interim Soil
Lead Guidance for CERCLA Sites (OSWER
9200.4-27P, August 1998)

This directive clarified OSWER 1994 policy in four areas:
(1) Using the IEUBK and blood lead level studies. OSWER recommends that the IEUBK
model be used as the primary tool to generate risk-based soil cleanup levels at lead sites for
current or future residential land use. Furthermore, response actions can be taken using
IEUBK predictions alone; blood lead studies are not required. In addition, OSWER
recommends that blood lead studies not be used for establishing long-term remedial or
non-time-critical removal cleanup levels at lead sites.

Potential TBC.

(2) Determining the geographic area to use in evaluating human exposure to lead
contamination. OSWER recommends that cleanup levels at lead sites be designed to reduce
risk to a typical or individual child receiving exposures at the residence to have no more
than a 5 percent chance of exceeding a 10 µg/dL blood lead level for a full-time child
resident. Therefore, it is recommended that risk assessments conducted at
lead-contaminated residential sites use the individual residence as the primary exposure
unit of concern. Soil lead contamination data from yards and other residential media (e.g.,
interior dust and drinking water) should be input into the IEUBK model to provide a PRG
for the residential setting.
(3) Addressing multimedia lead contamination. OSWER recommends that EPA regions
should promote addressing interior paint risks through actions by others as a component of
an overall site management strategy. OSWER also recommends that EPA’s regions avoid
using the Superfund Trust Fund for removing exterior lead-based paint and soil
contaminated from lead-based paint. Rather, EPA regions should promote remediation of
interior and exterior lead-based paint by others such as potentially responsible parties, local
governments, or individual homeowners.
(4) Determining appropriate response actions at lead sites. In selecting site management
strategies, it is OSWER's preference to seek early risk reduction with a combination of
engineering controls (e.g., permanent removal of treat contaminants) and non-engineering
response actions (e.g., education and health intervention programs). As a given project
progresses, OSWER's goal should be to reduce the reliance on education and intervention
programs to mitigate risk.
The purpose for clarifying the existing 1994 directive is to promote national consistency in
decision-making at CERCLA and RCRA lead sites across the country.
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Table C-1
Summary of Potential Chemical-Specific, Location-Specific, and Action-Specific ARARs and TBCs for Soil

Citation Summary of Requirement Evaluation

EPA Region IX Preliminary Remediation
Goals (December 3, 1999,
www.epa.gov/region09/waste/sfund/prg/)

EPA Region IX PRGs are risk-based tools for evaluating and cleanup contaminated sites.
EPA toxicity values are combined with “standard” exposure factors to estimate
contaminant concentrations in environmental media that are considered protective of
humans, including sensitive groups, over a lifetime. PRGs are specifically not intended as a
(1) stand-alone decision-making tool, (2) as a substitute for EPA guidance for preparing
baseline risk assessment, or (3) a rule to determine if a waste is hazardous under RCRA.

Potential TBC.

Chemical
Antimony
Arsenic
Cadmium
Iron
Lead
Manganese

Zinc

Residential Soil (mg/kg)
31.3 (Antimony and compounds)
0.39 (Cancer endpoint)
37 (Cadmium and compounds)
23,463
400
1,762 (Manganese and compounds)

23,463

Location-Specific
None.
Action-Specific
Idaho Rules and Standards for Hazardous
Waste–Management of Hazardous Waste
(IDAPA 58.01.05 et. seq.) and Land
Disposal Restrictions (IDAPA 58.01.05.011)

If hazardous wastes t are generated diuuring remedial actions, they must be managed in
accordance with the relevant and appropriate generation, and transportation, storage and
disposal requirements.

Potentially
relevant and
appropriate .

RCRA Subtitle D-Disposal of Nonhazardous
Solid Waste (42 U.S.C. 6901 et seq.; 40
CFR 257 and 258)

Sets forth standards for management and disposal of nsolid waste. including:.

•  Facility or practices in floodplains will not restrict flow of basic flood, reduce the
temporary water storage capacity of the floodplain, or otherwise result in a wash out of
solid waste.

•  Facility or practices shall not cause or contribute to taking of any endangered or

Potentially
relevant and
appropriate t.
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Table C-1
Summary of Potential Chemical-Specific, Location-Specific, and Action-Specific ARARs and TBCs for Soil

Citation Summary of Requirement Evaluation
threatened species.

•  Facility or practices shall not result in the destruction or abuse of critical habitat.

•  Facility or practice shall not cause discharge of pollutants into waters of the U.S. in
violation of a NPDES permit.

•  Facility or practices shall not cause discharge of dredged or fill material into waters of
the United States.

•  Facility or practices shall not contaminate underground drinking source beyond
facilities boundary.

•  Facility or practice shall not allow uncontrolled public access so as to expose the
public to potential health and safety hazards.

•  Covers groundwater monitoring and corrective action requirements under Subpart E
and closure and postclosure care under Subpart F.

Surface Mining Control and Reclamation
Act of 1977 (30 U.S.C. 1201 et seq., 30 CFR
816)

Requirements for the protection of human health and the environment from the adverse
effects of surface coal mining operations, current and past. Some of the potentially relevant
and appropriate requirements for the removal of contaminated surface soils include:
Stabilization of all exposed surface areas to effectively control erosion and air pollution
attendant to erosion (30 CFR 816.95).
Use of best technology currently available to minimize disturbances and adverse impacts
on fish, wildlife, and related environmental values and achieve enhancement of such if
possible; conduct no activity that may jeopardize continued existence of endangered
species or is likely to destroy or adversely modify their critical habitat; avoid disturbances
to, enhance where practicable, and restore or replace wetlands, riparian vegetation, and
habitats for fish and wildlife (30 CFR 816.97).

Potential TBC.. .

Idaho Rules Governing Exploration and
Surface Mining  (IDAPA 20.03.02)

Requirements to reclaim the surface of all lands within the state disturbed by surface
mining or exploration operations.  While these rules do not apply to surface mining
performed prior to May 31, 1972, if an operator elects to reaffect an area mined prior to
that time, the newly disburbed lands shall be subject to these  rules, including:

Potentially
relevant and
appropriate.
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Table C-1
Summary of Potential Chemical-Specific, Location-Specific, and Action-Specific ARARs and TBCs for Soil

Citation Summary of Requirement Evaluation

•  Nonpoint source sediment control

•  Cleaning and grubbing

•  Overburdened top soil removal and storage

•  Backfilling and grading

•  Waste disposal
Federal Clean Air Act
(42 U.S.C. 7401 et seq.; 40 CFR Part 50)

Provides valuable guideline with respect to minimizing the harmful effects of fugitive dust
and airborne contaminants that result from excavation, construction, and other removal
activities. Establishes ambient air quality standards for emissions of chemicals and
particulate matter.

Potentially
applicable.

Idaho Air Pollution Control Rules
(IDAPA 58.01.01)

Remedial activities will be designed to take all reasonable precautions to prevent
particulate matter from becoming airborne including but not limited to, as appropriate, the
use of water or chemicals as dust suppressants, the covering of trucks, and the prompt
removal and handling of excavated materials.

Potentially
applicable.

Disposal of Dredge Material (40 CFR Part
230 and 33 CFR Parts 320 to 330)

Disposal of contaminated soil or dredge material must determine effects on the aquatic
ecosystem, satisfy appropriate steps to minimize adverse impacts, prevent significant
degradation of the water, and avoid violation of water quality standards.

Potentially
applicable.

Notes:
ARAR - applicable or relevant and appropriate requirement
CFR - Code of Federal Regulations
CWA - Clean Water Act
FR - Federal Register
IDAPA - Idaho Administrative Procedure Act
IEUBK - Integrated Exposure Uptake Biokinetic (Model)
NOAA - National Oceanic and Atmospheric Administration
NTR - National Toxics Rule
OSWER - Office of Solid Waste and Emergency Response
ppm - parts per million
TBC - to be considered
U.S.C. – United States Code
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Table C-2
Summary of Potential Chemical-Specific, Location-Specific, and Action-Specific ARARs and TBCs for Drinking Water

Citation Summary of Requirement Evaluation

Chemical-Specific
Safe Drinking Water Act
(42 U.S.C. 300 (f) et seq.)
National Primary Drinking Water Standards
(40 CFR 141)

The National Primary Drinking Water Standards set forth  MCLs for public drinking
water supply systems.   MCLs are available for some of the 10 chemicals of potential
concern at CSM Units 1, 2, and 3.  Because groundwater is either a real or potential
source of drinking water at these units, the MCLs are ARARs.

Potentially applicable.

Chemical
Antimony
Arsenic
Cadmium
Iron
Lead
Manganese
Mercury
Zinc

MCL (µµµµg/L)
6
5 (proposed)a

5
NA
15b

NA
2
NA

MCLG (µµµµg/L)
6
0a

5
NA
0
NA
2
NA

Location-Specific
None.

Action-Specific

None.
a   EPA is proposing to change the current MCL for arsenic from 50 ppb to 5 ppb (FR Vol. 65, No. 121, June 22, 2000).  The proposed MCLG for arsenic is zero.

EPA is required to promulgate a final rule by January 1, 2001.
b   Lead action level is 0.015 mg/L
Notes:
ARAR - applicable or relevant and appropriate requirement CFR - Code of Federal Regulations
IDAPA - Idaho Administrative Procedure Act MCL – maximum contaminant level
MCLG – maximum contaminant level goal mg/L – milligrams per liter
µg/L – micrograms per liter U.S.C. - U.S. Code
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Table C-3
Summary of Potential Chemical-Specific, Location-Specific, and Action-Specific ARARs, and TBCs for House Dust

Citation Summary of Requirement Evaluation

Chemical-Specific

Idaho Toxic Air Pollutants (IDAPA
58.01.01.577, 585, 586)

Acceptable ambient concentrations (AACs) for carcinogens and noncarcinogens are provided
as 24-hour averages. Ambient air quality standards for particulates and lead are provided as
annual and 24-hour averages.

Potentially relevant
and appropriate at
the site boundary.

National Ambient Air Quality
Standards (42 U.S.C. 7401 et seq.;
40 CFR 50)

Establishes ambient air quality standards for emissions of chemicals and particulate matter. Potentially relevant
and appropriate at
the site boundary.

Location-Specific
None.

Action-Specific
RCRA Subtitle C—Hazardous Waste
Characteristics (40 CFR 261.20)

A solid waste is hazardous if it exhibits the toxicity characteristics (based on SW-846 Method
1311,Toxic Characteristic Leaching Procedure).

Potentially
applicable if
hazardous wastes are
generated during
remediation.

Federal Clean Air Act (42 U.S.C.
7401 et seq.)

Provides valuable guideline with respect to minimizing the harmful effects of fugitive dust and
airborne contaminants that result from excavation, construction, and other removal activities.

Potentially
applicable.

Idaho Air Pollution Control Rules
(IDAPA 58.01.01)

Remedial activities will be designed to take all reasonable precautions to prevent particulate
matter from becoming airborne including, but not limited to, as appropriate, the use of water or
chemicals as dust suppressants, the covering of trucks, and the prompt removal and handling of
excavated materials.

Potentially
applicable.

Notes:
ARAR – applicable or relevant and appropriate requirement
CFR – Code of Federal Regulations
IDAPA – Idaho Administrative Procedure Act
SW-846 – Test Methods for Evaluating Solid Waste:  Physical/Chemical Methods
U.S.C. – U.S. Code
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Table C-4
Summary of Potential Chemical-Specific, Location-Specific, and Action-Specific ARARs and TBCs for Fish

Citation Summary of Requirement Evaluation

Chemical-Specific

Idaho Water Quality Standards
(IDAPA 58.01.02.210) – Human
health criteria for ingestion of
organisms

Requires protection of State waters for appropriate beneficial uses; establishes State water
quality standards for toxic substances for the protection of human health for the ingestion of
organisms including fish.  Incorporates by reference 40 CFR 131.36 as of July 3, 1993 with the
exception of arsenic which is 50 µg/L.

Potentially
applicable.

Chemical
Antimony
Arsenic
Cadmium
Lead
Manganese
Mercury

Human Health Criteria for Ingestion of Organisms
4300 µg/L
50 µg/L
--
--
--
0.15 µg/L

National Recommended Water
Quality Criteria – Human health

Provides guidance for States and Tribes in adopting water quality standards under section 303
(c) of the CWA.  Includes recommended water quality criteria for 147 pollutants.

Potentially relevant
and appropriate.

criteria for consumption of
organisms  (FR 63, No. 234,
December 10, 1998)

Chemical
Antimony
Arsenic
Cadmium
Lead
Manganese
Mercury

Human Health Criteria for Ingestion of Organisms
4300 µg/L
0.14 µg/L
--
--
--
0.051 µg/L
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Table C-4
Summary of Potential Chemical-Specific, Location-Specific, and Action-Specific ARARs and TBCs for Fish

Citation Summary of Requirement Evaluation

Coeur d’Alene Tribe Water
Quality Standards - Human health
criteria for consumption of
organisms (August 2000)

Establishes water quality criteria for discharge of water into surface waters within the exterior
boundaries of the Coeur d’Alene Reservation.

Potential TBC

Chemical
Antimony
Arsenic
Cadmium
Lead
Manganese
Mercury

Human Health Criteria for Ingestion of Organisms
1573 µg/L
0.051 µg/L
--
--
--
0.15 µg/L

Location-Specific
None.

Action-Specific
None.

Notes:
ARAR - applicable or relevant and appropriate requirement
CFR - Code of Federal Regulations
CWA - Clean Water Act
FR - Federal Register
IDAPA - Idaho Department of Administration, Administrative Rules
IEUBK - Integrated Exposure Uptake Biokinetic (Model)
NOAA - National Oceanic and Atmospheric Administration
NTR - National Toxics Rule
OSWER - Office of Solid Waste and Emergency Response
ppm - parts per million
TBC - to be considered
U.S.C. - U.S. Code
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Table C-5
Summary of Potential General Chemical-Specific, Location-Specific, and Action-Specific ARARs and TBCs

Citation Summary of Requirement Evaluation
Chemical-Specific
None.
Location-Specific
American Indian Religious Freedom
Act (42 U.S.C. 1996 et seq.)

Protects religious, ceremonial, and burial sites and the free practice of religions by
Native American groups.

Potentially relevant and
appropriate.

Native American Graves Protection
and Repatriation Act (25 U.S.C. 3001
et seq., 43 CFR 10)

Protects Native American burial sites and funerary objects. If Native American graves
are discovered within remediation areas, project activities must cease and consultation
must take place between the Department of Interior and the affected tribe.

Potentially applicable. Presence of
Native American burial sites not
identified.

National Historic Preservation Act
(16 U.S.C. 470 et seq.; 36 CFR Part
800; 40 CFR 6.301(b); Executive
Order 11593;)
National Historic Landmarks Program
(36 CFR Part 65);
National Register of Historic Places
(36 CFR Part 60)

Federal agencies must identify possible effects of proposed remedial activities on
historic properties (cultural resources). If historic properties or landmarks eligible for,
or included in, the National Register of Historic Places exist within remediation areas,
remediation activities must be designed to minimize the effect on such properties or
landmarks.

Potentially applicable.

Archeological and Historical
Preservation Act (16 U.S.C. 469 et
seq., 40 CFR 6.301(c))

Establishes procedures to provide for preservation of historical and archeological data
that might be destroyed through alteration of terrain as a result of federal construction
project or a federally licensed activity or program.

Potentialy relevant and appropriate
if site contains historical or
archeological data. Presence or
absence of such data on the site
must be verified. If historical or
archaeological artifacts are present
in remediation areas, the remedial
actions must be designed to
minimize adverse effects on the
artifacts.

Archaeological Resources Protection
Act of 1979 (16 U.S.C. 470aa-ii; 43
CFR 7)

Steps must be taken to protect archaeological resources and sites that are on public and
Indian lands and to preserve data. Investigators of archaeological sites must fulfill
professional requirements.

Potentially applicable. Presence of
archaeological sites to be identified.



HUMAN HEALTH FEASIBILITY STUDY, COEUR D’ALENE BASIN IDAHO
PUBLIC COMMENT DRAFT

TABLE C-5 GENERAL ARARS 10-17-00.DOC 2

Table C-5
Summary of Potential General Chemical-Specific, Location-Specific, and Action-Specific ARARs and TBCs

Citation Summary of Requirement Evaluation
Endangered Species Act (16 U.S.C.
1531 et seq., 50 CFR 402; 40 CFR
6.302(h))

Protect endangered or threatened species and their habitat. If endangered or threatened
species are in the vicinity of the remediation work, USFWS must be consulted and the
remediation activities must be designed to conserve endangered or threatened species
and habitats. USFWS participates as a stakeholder in the RI/FS. Threatened species
include bull trout, bald eagle, Ute ladies’-tresses, and lynx. Threatened species include
gray wolf.

Potentially applicable.

Protection of Floodplains (Executive
Order 11988; 40 CFR 6.302(b); 40
CFR Part 6, Appendix A)

Requires federal agencies to evaluate the potential effects of action they may take in a
floodplain to avoid the adverse impacts associated with direct and indirect development
of a floodplain.

Potentially applicable..

: Location Standards for Hazardous
Waste Facilities - 100 year
Floodplains RCRA Subtitle C, (42
U.S.C. 6901; 40 CFR 264.18(b))

Treatment, storage, and disposal facilities (TSDF) of RCRA hazardous waste located in
a 100-year floodplain must be designed, constructed, operated, and maintained to
prevent washout of the floodplain.

Potentially relevant and
appropriate.

: Criteria for Classification of Solid
Waste Disposal Facilities and
Practices; RCRA Subtitle D (42
U.S.C. 6901et seq; 40 CFR 257)

. Criteria established to determine which solid waste disposal facilities and practices
pose a reasonable probability of adverse effects on human health or the environment
and thereby constitute prohibited open dumps.

Potentially relevant and
appropriate.

Idaho Siting of Hazardous Waste
Disposal Facility (Idaho Statute 39-
5801 et seq.) and Idaho Rules and
Standards for Hazardous Waste
(IDAPA 58.01.05)

The remedial action will be designed to satisfy some of the technical criteria in the
Idaho Hazardous Waste Siting Management Plan as adopted by the Idaho Legislature.
Consideration will be given in remedy design to general considerations referenced by
the Hazardous Waste Facility Siting Act. However, a siting license for an onsite
hazardous waste disposal facility is not required.

Potentially relevant and
appropriate.

Idaho Preservation of Historical Sites
(Idaho Statute 67-4601 et seq.) and
Idaho State Historical Society (Idaho
Statute 67-4101 et seq.)

Covers historical sites and historical districts within the state of Idaho and the
excavation of archeological resources. The State Historical Society publishes the
National Register of Historic Places for Idaho.

Potentially relevant and
appropriate.
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Citation Summary of Requirement Evaluation
Action-Specific
Hazardous Waste Treatment, Storage
and Disposal , RCRA Subtitle C (40
CFR 264)

. Identifies requirements for the design, operation, and closure of Surface
Impoundments (Subpart K), Waste Piles (Subpart L), and Landfills (Subpart N).
Closure requirements include long-term management, maintenance, ground-water
monitoring, land-use restrictions, or deed notices as necessary. .

Potentially relevant & appropriate.

Idaho Solid Waste Management Rules
and Standards (IDAPA 58.01.06)

Rules establish requirements for solid waste management.Solid waste must be managed
to prevent human health hazards, public nuisances, or pollution of environment.
Landfills shall conform to standards listed under Section 005 including location,
operation, depth of cover, grading, seeding and closure.

Potentially relevant and
appropriate.

Hazardous Materials Regulations (49
CFR Parts 171 to 180)

The movement of hazardous materials on public roadways must follow the placarding,
packaging, documentation, and other requirements of this regulation.

Potentially applicable.

(Needs a line dividing these two
topics)
Idaho Rules Governing Exploration
and Surface Mining—Best
Management Practices, Reclamation
(IDAPA 20.03.02.060, .140, .160)

Regulations regarding surface mining in Idaho may be considered relevant and
appropriate to response activities because of reclamation requirements established in
these regulations. Best management practices are specified in this regulation for
protection of water quality, non-point sediment control, clearing and grubbing
operations, overburden and topsoil requirements to enhance revegetation of disturbed
areas, and road construction requirements to minimize erosion. Additional best
management practices are specified for backfilling and grading and revegetation
activities.

Potentially relevant and
appropriate.

Idaho Land Remediation Rules
(IDAPA 58.01.18.027)

Institutional controls that are implemented as part of a voluntary remediation effort.
Institutional controls may be needed in instances where residual concentrations of
chemicals remain in excess of risk or regulatory levels in order to reduce or eliminate
contact with contaminated media.

Potential TBC.

Idaho Property Condition Disclosure
Act (Idaho Statute 55-2506)

Idaho Statute 55-2506 requires the disclosure by sellers of residential real property of
the known presence of hazardous materials or substances.

Potential TBC for institutional
control activities that involve the
publication/distribution of
environmental data.
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Citation Summary of Requirement Evaluation
Idaho Evidence Public Writings
Records Exempt From Disclosure -
Personnel Records, Personal
Information, Health Records,
Professional Discipline (Idaho Statute
9-340C(6))

Records of a personal nature related directly or indirectly to the application for and
provision of statutory services rendered to persons applying for participation in an
environmental or a public health study are exempt from disclosure (Idaho Statute 9-
340C(6)).
To the extent required by the Federal Clean Air Act and RCRA for state primacy over
any delegated or authorized programs, even if the record is otherwise exempt from
disclosure under section 9-340 Idaho Code, any person may inspect and copy any other
record unless the record is a trade secret (Idaho Statute 9-342A(1)(d).

Potential TBC for institutional
control activities that involve the
publication/distribution of
environmental data.

Federal Housing and Urban
Development Title X Residential
Lead-Based Paint Hazard Reduction
Act (42 U.S.C. 4852d); Requirements
for Disclosure of Known Lead-Paint
and/or Lead-Based Paint Hazards in
Housing (40 CFR 745 and 24 CFR
35)

The Residential Lead-Based Paint Hazard Reduction Act amended TSCA to address
the need to control exposure to lead-based paint standards. This regulation imposes
certain requirements on the sale or lease of target housing (i.e., housing constructed
prior to 1978).  The seller or lessor of target housing is required to disclose to the
purchaser or lessee the presence of any known lead-based paint and/or lead-based paint
hazards; provide available records and reports; provide the purchaser or lessee with a
lead hazard information pamphlet; give purchasers a 10-day opportunity to conduct a
risk assessment or inspection; and attach specific disclosure and warning language to
the sales or leasing contract before the purchaser or lessee is obligated under a contract
to purchase or lease target housing.

Potential TBC for institutional
control activities that involve the
publication/distribution of
environmental data.

Notes:
ARAR - applicable or relevant and appropriate requirement
CFR - Code of Federal Regulations
CWA - Clean Water Act
FR - Federal Register
IDAPA - Idaho Administrative Procedure Act
OSWER - Office of Solid Waste and Emergency Response
ppm - parts per million
TBC - to be considered
U.S.C. - U.S. Code
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APPENDIX  D
US ENVIRONMENTAL PROTECTION AGENCY

SOIL LEAD GUIDANCE

OSWER Directive #9355.4-12

OSWER Directive #9200.4-27P



The residential screening level is the same concept as the action level proposed in the RCRA Corrective1

Action Subpart S rule (July 27, 1990, 55 Federal Register 30798). 

UNITED STATES
ENVIRONMENTAL PROTECTION AGENCY

WASHINGTON, D.C. 20460

9355.4-12 
EPA/540/F-94/043

PB94-963282
August 1994

        OFFICE OF
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MEMORANDUM

SUBJECT: Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities

FROM: Elliott P. Laws
Assistant Administrator

TO: Regional Administrators I-X

PURPOSE

As part of the Superfund Administrative Improvements Initiative, this interim directive establishes a
streamlined approach for determining protective levels for lead in soil at CERCLA sites and RCRA facilities that are
subject to corrective action under RCRA section 3004 (u) or 3008 (h) as follows:

It recommends screening levels for lead in soil for residential land use 400 (ppm);1

It describes how to develop site-specific preliminary remediation goals (PRGs) at CERCLA sites and
media cleanup standards (MCSs) at RCRA Corrective Action facilities for residential land use; and,

It describes a plan for soil lead cleanup at CERCLA sites and RCRA Corrective Action Facilities that
have multiple sources of lead.

This interim directive replaces all previous directives on soil lead cleanup for CERCLA and RCRA programs (see the
Background section, 1989-1991).

KEY MESSAGES

Screening levels are not cleanup goals.  Rather, these screening levels may be used as a tool to determine which
sites or portions of sites do not require further study and to encourage voluntary cleanup.  Screening levels are defined
as a level of contamination above which there may be enough concern to warrant site-specific study of risks.  Levels of
contamination above the screening level would NOT automatically require a removal action, nor designate a site as
“contaminated.”

The residential screening level for lead described in this directive has been calculated with the Agency’s new
Integrated Exposure Uptake Biokinetic Model (IEUBK) model (Pub. # 9285.7-15-2, PB93-963511), using default
parameters.  As outlined in the Guidance Manual for the IEUBK Model for Lead in Children (Pub. # 9285.7-15-1,



Title IV of TSCA (including section 403) was added by the Residential Lead-Based Paint Hazard Reduction2

Act of 1992 (Title X of the Housing and Community Development Act of 1992).

PB9310, February 1994), this model was developed to:  recognize the multimedia nature of lead exposure; incorporate
important absorption and pharmacokinetic information; and allow the risk manager to consider the potential
distributions of exposure and risk likely to occur at a site (the model goes beyond providing a single point estimate
output).  For these reasons, this approach is judged to be superior to the more common method for assessing risks of
non-cancer health effects which utilizes the reference dose (RfD) methodology.  Both the Guidance Manual and the
model are available to Superfund staff through the Superfund Document Center (703-603-8917) and to the public
through the National Technical Information Service (703-487-4650).

Residential preliminary remediation goals (PRGs) for CERCLA remediations and media cleanup standards
(MCSs) for RCRA corrective actions can be developed using the IEUBK model on a site-specific basis, where site data
support modification of model default parameters.  At some Superfund sites, using the IEUBK model with site-specific
soil and dust characteristics, PRGs of more than twice the screening level have been identified.  However, it is
important to note that the model alone does not determine the cleanup levels required at a site.  After considering other
factors such as costs of remedial options, reliability of institutional controls, technical feasibility, and/or community
acceptance, still higher cleanup levels may be selected.

The implementation of this guidance is expected to provide for more consistent decisions across the country and
improve the use of site-specific information for RCRA and CERCLA sites contaminated with lead.  The
implementation of this guidance will aid in determining when evaluation with the IEUBK model is appropriate in
assessing the likelihood that environmental lead poses a threat to the public. Use of the IEUBK model in the context of
this guidance will allow risk managers to assess the contribution of different environmental sources of lead to overall
blood lead levels (e.g., consideration of the importance of soil lead levels relative to lead from drinking water, paint and
household dust).  It offers a flexible approach to considering risk reduction options (referred to as the “bubble”
concept) that allows for remediation of lead sources that contribute significantly to elevated blood lead.  This guidance
encourages the risk manager to select, on a site-specific basis, the most appropriate combination of remedial measures
needed to address site-specific lead exposure threats.  These remedial measures may range widely from intervention to
abatement.  However, RCRA and CERCLA have very limited authority to address interior exposures from interior
paint.  For detailed discussion of the decision logic for addressing lead-contaminated sites, see the Implementation
section and Appendix A.

Relationship to lead paint guidance.  In addition, this interim directive clarifies the relationship between
guidance on Superfund and RCRA Corrective Action cleanups, and EPA’s guidance on lead-based paint hazards
(discussed further in Appendix C).  The paint hazard guidance will be issued to provide information until the Agency
issues regulations identifying lead-based paint hazards as directed by Section 403 of the Toxic Substances Control Act 
(TSCA) .  Lead-based paint hazards are those lead levels and conditions of paint, and residential soil and dust that2

would result in adverse health effects.

The two guidance documents have different purposes and are intended to serve very different audiences.  As a
result the approaches taken differ to some degree.  The lead-based paint hazard guidance is intended for use by any
person who may be involved in addressing residential lead exposures (from paint, dust or soil).  It thus relates to a
potentially huge number of sites, and serves a very broad potential audience, including private property owners or
residents in addition to federal or state regulators.  Much residential lead abatement may take place outside any
governmental program, and may not involve extensive site-specific study.

This OSWER guidance, on the other hand, deals with a much smaller number of sites, being addressed under
close federal regulatory scrutiny, at which extensive site characterization will have been performed before cleanup
decisions are made.  Thus, the RCRA and CERCLA programs will often have the benefit of much site-specific
exposure information.  This guidance is intended for use by the relatively small number of agency officials who oversee
and direct these cleanups.

Both the TSCA Section 403 and OSWER programs use a flexible, tiered approach.  The OSWER guidance sets



a residential screening level at 400 ppm.  As noted above, this is not intended to be a “cleanup level” for CERCLA and
RCRA facilities, but only to serve as an indicator that further study is appropriate.  The Section 403 guidance indicates
that physical exposure-reduction activities may be appropriate at 400 ppm, depending upon site-specific conditions
such as use patterns, populations at risk and other factors.  Although worded somewhat differently, the guidances are
intended to be similar in effect.  For neither guidance is 400 ppm to automatically be considered a “cleanup level”;
instead, it indicates a need for considering further action, but not necessarily for taking action.  Neither is meant to
indicate that cleanup is necessarily appropriate at 400 ppm.  The greater emphasis in this OSWER guidance on
determining the scope of further study reflects the fact that both CERCLA and RCRA cleanups proceed in stages with
detailed site characterization preceding response actions in every case.

Above the 400 ppm level, the Section 403 guidance identifies ranges over which various types of responses are
appropriate, commensurate with the level of potential risk reduction, and cost incurred to achieve such risk reduction.  
For example, in the range of 400 to 5000 ppm, limited interim controls are recommended depending, as noted above,
on conditions at the site, while above 5000 ppm, soil abatement is recommended.  This OSWER guidance does not
include comparable numbers above 400 ppm; instead, as discussed above, it recommends the site-specific use of the
IEUBK model to set PRGs and MCSs, when necessary.  The remedy selection process specified in the National
Contingency Plan (NCP) should then be used to decide what type of action is appropriate to achieve those goals.

In general, because the Section 403 guidance was developed for a different purpose and audience, OSWER does
not recommend that it be used as a reference in setting PRGs and MCSs or in determining whether action at a particular
site is warranted.  (To put it another way, it generally should not be treated as a “to be considered” document or “TBC”
under CERCLA.)  The section 403 guidance is meant to provide generic levels that can be used at thousands of widely
varying sites across the nation.  The detailed study that goes on at CERCLA or RCRA sites will allow levels to be
developed that are more narrowly tailored to the individual site.  Nothing in the section 403 guidance discourages
setting more site-specific levels for certain situations; in fact, it specifically identifies factors such as bioavailability that
may significantly affect the evaluation of risk at some sites.

 The IEUBK model.  The Agency is further studying both the IEUBK model and analyses of epidemiologic
studies in order to better develop the technical basis for rulemaking under TSCA Section 403.  The Agency intends to
promulgate regulations under Section 403 setting health-based standards for lead in soil and dust.  OSWER intends to
issue a final soil lead directive once the TSCA Section 403 regulations are finalized.  For additional information on
TSCA Section 403 developments, call (202) 260-1866.

However, the Agency believes that risk managers (risk assessors, on-scene coordinators, remedial project
managers, and other decision-makers at Superfund and RCRA sites) are currently in need of the best guidance available
today.  The Agency believes that the IEUBK model is the best available tool currently available for assessing blood
lead levels in children.  Furthermore, use of the IEUBK provides allows the risk manager to consider site-specific
information that can be very important in evaluating remediation options.  Therefore, using the latest developments in
the IEUBK model and the collective experience of the Superfund, RCRA Corrective Action, and TSCA Section 403
programs, the Agency is offering this guidance and is recommending a residential screening level for Superfund and
RCRA sites of 400 ppm.

BACKGROUND

Early OSWER guidance (1989-1991).  Four guidance documents on the soil lead cleanup were issued by OSWER
during the period of 1989 to 1991:

1. September 1989, OSWER Directive #9355.4-02.  This guidance recommended a soil lead cleanup
level of 500 - 1000 ppm for protection of human health at residential CERCLA sites.

2. May 9, 1990.  RCRA Corrective Action program guidance on soil lead cleanup.  This guidance
described three alternative methods for setting “cleanup levels” (not action levels) for lead in soil at
RCRA facilities.  One approach was to use levels derived from preliminary results of IEUBK model
runs.  The other two approaches were to use the range of 500 to 100 provided in the 1989 directive on
CERCLA sites, or to use “background” levels at the facility in question.



3. June 1990, OSWER Directive #9355.4-02A.  Supplement to Interim Guidance on Establishing Soil
Land Cleanup Levels at Superfund Sites.  This memorandum reiterated that the September 1989
directive was guidance and should not be interpreted as regulation.

4. August 29, 1991.  This supplemental guidance discussed EPA’s efforts to develop a new directive that
would accomplish two objectives:  (1) account for the contribution from multiple media to total lead
exposure; and, (2) provide a stronger scientific basis for determining a soil lead cleanup level at a
specific site.

Development of the IEUBK Model for OSWER use.  During the 1989-91 time period, use of EPA IEUBK model was
identified as the best available approach for accomplishing the objectives outlined in the August 1991 guidance.  The
model integrates exposure from lead in air, water, soil, dust, diet, and paint with pharmacokinetic modeling to predict
blood lead levels in children (i.e., Children 6 to 84 months old), a particularly sensitive population.

In the spring of 1991, OSWER organized the Lead Technical Review Workgroup to assist Regional risk
assessors and site managers in both using the model and making data collection decisions at CERCLA and RCRA sites.  
The workgroup was composed of scientists and risk assessors from the Regions and Headquarters, including the Office
of Research and Development (ORD), and the Office of Pollution Prevention and Toxic Substances (OPPTS).

In November 1991, the EPA Science Advisory Board (SAB) reviewed the scientific merits of using the IEUBK
model for assessing total lead exposure and developing soil lead cleanup levels at CERCLA and RCRA sites.  In
general, the SAB found the model to be an important advance in assessing potential health risks from environmental
contaminants.  However, the SAB also recommended additional guidance on the proper use of the model.

In response to SAB concern over the potential for incorrect use of the model and selection of inappropriate input
values both for default and site-specific applications, OSWER developed a comprehensive “Guidance Manual for the
Integrated Exposure Uptake Biokinetic Model for Lead in Children” (referred to in this interim directive as the
“Guidance Manual”).  This Guidance Manual assists the user in providing inputs to the model to estimate risks from
exposures to lead.  It discusses the use of model default values or alternative values, and the application of the model to
characterize site risks.  Use of the Guidance Manual should facilitate consistent use of the IEUBK model and allow the
risk assessor to obtain valid and reliable predictions of lead exposure.  The Lead Technical Review Workgroup has been
collecting data to further validate the model and to update the Guidance Manual as needed.

Relationship to RCRA Corrective Action “Action” Levels.  The approach for calculating a screening level for lead
(including exposure assumptions), set forth in this Revised Interim Soil Lead Directive, supersedes the guidance
provided for calculating “action” levels set forth in Appendix D of the proposed Subpart S Corrective Action rule.  In
the July 27, 1990 RCRA proposal (55 Federal Register 30798), EPA introduced the concept of “action levels” as
trigger levels for further study and subsequent remediation at RCRA facilities.  In this respect, the current directive’s
“screening levels” are analogous to the proposed rule’s “action levels.”  In the proposal, where data were available,
action levels were developed for three pathways of human exposure to contaminants:  soil ingestion, water ingestion and
inhalation of contaminated air.  Exposure assumptions used in the calculations were set out in Appendix D of the
proposal.  For the soil pathway, action levels were calculated two different ways depending on whether the contaminant
in the soil was a carcinogen or systemic toxicant.  Although lead was listed in Appendix A of the preamble to the rule as
a class B2 carcinogen, no action level had been calculated because neither a carcinogenic slope factor (SF) nor a
reference dose (RfD) had been developed by the Agency.  Although the guidance in Appendix D of the proposed
Corrective Action rule remains in effect with respect to other hazardous constituents, this directive now allows for the
development of the lead screening (“action”) level using the IEUBK model.

Recent developments (1992-Present).  Following discussions among senior Regional and OSWER management, the
OSWER Soil Lead Directive Workgroup (composed of Headquarters, Regional and other Federal agency
representatives) recommended in the spring of 1992 that a “two step” decision framework be developed for establishing
cleanup levels at sites with lead-contaminated soils.  This framework would identify a single level of lead in soils that
could be used as either the PRG for CERCLA site cleanups or the action level for RCRA Corrective Action sites, but
would allow site managers to establish site-specific cleanup levels (where appropriate) based on site-specific



circumstances.  The IEUBK model would be an integral part of this framework.  OSWER then developed a draft of this
directive which it circulated for review on June 4, 1992.  The draft set 500 ppm as a PRG and an action level for RCRA
facilities in residential settings.

Following development of this draft, OSWER held a meeting on July 31, 1992 to solicit a broad range of views
and expertise.  A wide range of interests, including environmental groups, citizens and representatives from the lead
industry attended.  This meeting encouraged OSWER to think more broadly about how the directive would affect urban
areas, how lead paint and dust contribute to overall risk, and blood lead data could be used to assess risk.  In subsequent
meetings with the Agency for Toxic Substances and Disease Registry (ATSDR) and Centers for Disease Control
(CDC), options were discussed on how to use blood lead data and the need to evaluate the contribution of paint.  In
addition, during these meetings, a “decision tree” approach was suggested that proposed different threshold levels
(primary and secondary) for screening decisions, action decisions and land use patterns.

Findings from the three cities (Baltimore, Boston, and Cincinnati) of the Urban Soil Lead Abatement
Demonstration Project (peer review scheduled for completion in late 1994) indicate that dust and paint are major
contributors to elevated blood lead levels in children.  Furthermore, preliminary findings suggest that any strategy to
reduce overall lead risk at a site needs to consider not only soil, but these other sources and their potential exposure
pathways.  (For further information on this demonstration project, contact Dr. Rob Elias, USEPA/ORD, Environmental
Criteria And Assessment Office (ECAO), RTP,  (919) 541-4167.)

Finally, in its efforts to develop this interim directive, the OSWER Soil Lead Workgroup has met with other EPA
workgroups including the TSCA Section 403, Large Area Land Sites, and Urban Lead workgroups, as well as other
Federal agencies including the Agency for Toxic Substances and Disease Registry, the Centers for Disease Control, and
Department of Housing and Urban Development.

Derivation of Lead Screening Levels.  Development of the residential screening level in this interim directive required
two important OSWER decisions.  1) OSWER determined that it would seek to achieve a specific level of
protectiveness in site cleanups; generally, OSWER will attempt to limit exposure to soil lead levels such that a typical
(or hypothetical) child or group of similarly exposed children would have an estimated risk of no more than 5%
exceeding the 10 µg lead/dl blood lead level.  This 10 µg/dl blood lead level is based upon analyses conducted by the
Centers for Disease Control and EPA that associate blood lead levels of 10 µg/dl and higher with health effects in
children; however, this blood lead level is below a level that would trigger medical intervention.  2) In developing the
residential screening level, OSWER has decided to apply the EPA’s IEUBK model on a site-specific basis.  This model
has been designed specifically to evaluate exposures for children in a residential setting.  Current research indicates that
young children are particularly sensitive to the effects of lead and require specific attention in the development of a soil
screening level for lead.  A screening level that is protective for young children is expected to be protective for older
population subgroups.

In general, the model generates a probability distribution of blood lead levels for a typical child, or group of
children, exposed to a particular soil lead concentration and concurrent lead exposures from other sources.  The spread
of the distribution reflects the observed variability of blood lead levels in several communities.  This variability arises
from several sources including behavioral and cultural factors.

The identification of lead exposures from other sources (due to air, water, diet, paint, etc.) is an essential part of
characterizing the appropriate blood lead distribution for a specific neighborhood or site.  For the purpose of deriving a
residential screening level, the background lead exposure inputs to the IEUBK model were determined using national
averages, where suitable, or typical values.  Thus, the estimated screening level of 400 ppm is associated with an
expected “typical” response to these exposures, and should not be taken to indicate that a certain level of risk (e.g.,
exactly 5% of children exceeding 10 µg/dl blood) will be observed in specific community, e.g., in a blood lead survey.

Because a child’s exposure to lead involves a complex array of variables, because there is population sampling
variability, and because there is variability in environmental lead measurements and background levels of lead in food
and drinking water, results from the model may differ from results of blood lead screening of children in a community.  
Extensive field validation is in progress.  The model will be evaluated further once these efforts are completed.



OBJECTIVE

With this interim directive, OSWER recommends using 400 ppm soil lead (based on application of the IEUBK
model) as a screening level for lead in soil for residential scenarios at CERCLA sites and at RCRA Corrective Action
sites.  Residential areas with soil lead below 400 ppm generally require no further action.  However, in some special
situations, further study is warranted below the screening level.  For example, agricultural areas, wetlands, areas with
ecological risk, and areas of higher than expected human exposure are all situations that could require further study.  For
further guidance on ecological risks, Superfund risk managers are encouraged to consult their Regional Biological
Technical Assistance Groups (BTAGs; see Appendix D).

Generally, the ground water pathway will not pose a significant risk since many lead compounds are generally not
highly mobile.  However, there are situations where, because of the form of lead, hydrogeology, or the presence of other
contaminants at the site, lead may pose a threat to the ground water.  In these situations, additional analysis is warranted,
Superfund Regional Toxics Integration Coordinators (RTICs; seeAppendix B) or RCRA hydrogeologists should be
consulted.

While recognizing that urban lead is a significant problem, this interim directive is not designed to be applied in
addressing the potential threat of lead in urban areas other than at CERCLA or RCRA Corrective Action sites.  
Guidance and regulations to be developed under TSCA Section 403 will provide an appropriate tool for addressing
urban sites of potential concern.

Generally, where the screening level is exceeded, OSWER recommends using the IEUBK model during the
Remedial Investigation or the RCRA Facility Investigation for evaluating potential risks to humans from environmental
exposures to lead under residential scenarios.  Site-specific data need to be collected to determine PRGs or MCSs.  At a
minimum, this may involve collecting soil and dust samples in appropriate areas of the site.  Further guidance on data
collection or modification of the non-residential equation can be obtained by contacting the RTICs or RCRA Regional
risk assesors, who in turn may consult the Lead Technical Review Workgroup.

The type of site-specific data that should be collected will obviously depend on a number of factors, including the
proximity of residences to the contaminated soil, the presence of site access controls, and other factors that would
influence the probability of actual human exposure to the soils.  At a minimum, when residences are at or near the site, it
is expected that using the model will generally involve taking soil and dust samples from appropriate areas of the site.  In
many cases, it may not be necessary to gather certain types of data for input into the model.  For example, when there are
no residences nearby, or where there is otherwise no exposure or very limited exposure to lead contamination, it may not
be necessary to collect site-specific data (e.g., dust, water, paint, blood-lead, etc.)

In developing a PRG for CERCLA sites or a MCS for RCRA facilities, EPA recommends that a soil lead
concentration be determined so that a typical child or group of children exposed to lead at this level would have an
estimated risk of no more than 5% of exceeding a blood lead of 10 µg/dl.  In applying the IEUBK model for this
purpose, appropriate site-specific data on model input parameters, including background exposures to lead, would be
identified.

When the PRG or MCS is exceeded, remedial action is generally recommended.  Such action does not, however,
necessarily involve excavating soil.  A range of possible actions may be considered, as discussed in greater detail under
the Implementation section of this directive:  Issues for Both Programs.

IMPLEMENTATION

Superfund

This interim directive applies to all future CERCLA Remedial Investigation/Feasibility Study (RI/FS) work; this
interim directive should generally not be applied at sites for which risk assessments have been completed.  For removal



sites, this interim directive recommends that decisions regarding removal actions be considered first by the Regional
Decision Team (RDT).  The RDT will then refer sites to the removal program for early action, as appropriate.

The approach in this interim directive helps meet the goals set by the Superfund Accelerated Cleanup Model
(SACM) for streamlining remedial decision-making.  (This streamlined approach is described in Appendix A,
Suggested Decision Logic for CERCLA and RCRA Corrective Action.)  This interim directive also recognizes that other
methods (e.g., slope studies and others) for evaluating risks at lead sites may also be appropriate and may be used in lieu
of, or in conjunction with, the IEUBK model.  If an alternate approach to lead risk assessment is to be applied, an EPA
scientific review should be obtained.  For example, expert statisticians would need to review slope factor calculations for
statistical biases before their use could be supported.  Recognizing that all assessment methods involve some
uncertainties, the Agency, at this time, believes the IEUBK model is the most appropriate and widely applicable tool for
Superfund and RCRA sites.  Alternatively, EPA may require setting cleanup levels below the screening level if site-
specific circumstances warrant (e.g., ecological risk).  For further information on the use of the IEUBK model at
CERCLA sites, contact the Regional Toxics Integration Coordinators identified in Appendix B.

RCRA Corrective Action

It is expected that the RCRA corrective action program will generally follow an approach similar to CERCLA’s
(as described above) in using the IEUBK model.  In the case of RCRA facilities at which lead contaminated soils are of
concern, collection and evaluation of data for the purpose of using the model will be primarily the responsibility of the
owner/operator.

Issues for Both Programs

Cleanup of soils vs. other lead sources:  OSWER’s approach to assessing and managing risks from lead is intended to
address the multi-media/multi-source nature of environmental lead exposures because it is expected that people at or
near CERCLA and RCRA Corrective Action sites will experience lead exposures from sources in addition to
contaminated soil.  In some instances, these other exposures may be large (e.g., where there are children living in houses
with high levels of lead dust form deteriorated paint).  The presence of various sources of lead exposure may be very
important in both the development of site-specific risk assessments and in the consideration of alternative risk
management options.

From an assessment perspective, estimating blood lead levels, that might result from exposures at a site, depends
on appropriately integrating exposures from all relevant media.  Specifically, it is important to consider direct soil
exposures and indoor dust exposures (which can include contributions from both soil and lead-based paint) on a site-
specific basis, as well as any contributions from drinking water or other local sources of lead exposure.  In using the
IEUBK model to estimate blood lead levels, it is important to note that the risk attributable to soil lead exposures is
dependent upon the existing level of exposures from other sources.  That is, the amount by which the total risk would be
lowered if all exposures to lead in soil were removed is not a constant, but varies with the level of existing non-soil
exposures.  This is because the model derives “distribution” (rather than a simple point estimate) as an output whose
shape and size is quite dependent on the predicted variability of exposures from each lead source.  As a result, other
factors being equal, the risks attributable to soil will generally be higher in the presence of elevated lead exposures from
other sources.  Therefore, in applying the IEUBK model, the risk attributable to soil lead can be predicted as the
difference between the risk estimated when all sources of lead exposure are assessed, and the risk estimated considering
only non-soil related exposures.  This concept is especially important when evaluating different options for risk
reduction at a given site.

From a risk management perspective, achieving a safe environment for populations at CERCLA and RCRA
Corrective Action sites may require attention to multiple sources of lead, not all of which may be related to
contamination from the source that was the initial concern at the site.  Generally, the goal of the Agency, while acting
within the constraints of CERCLA and RCRA legal authorities, is to reduce, to the maximum extent feasible, the risk of
having significantly elevated blood lead levels.  On a site-specific basis this can include remediation approaches that
would lead to reduction of exposure from other sources, such as lead-based paint, in conjunction with appropriate soil
remediation.  Following from the risk assessment discussion in the previous paragraphs, exposures from lead in soils
may have a lesser impact in producing high blood lead level if existing exposures from lead in soils may have a lesser



impact in producing high blood lead levels if existing exposures from lead-based paint are reduced.

Abatement vs. Intervention:  Remedial measures can be divided into those that remove the source of contamination
(abatement) and those that leave the contamination in place but block the exposure pathway (intervention).  These
combinations of measures might include but not be limited to:

Abatement - Soil removal or interior and exterior lead paint abatement.

Intervention - Institutional controls, education/public outreach, gardening restrictions, indoor cleaning and dust 
removal, or additional cover.

Generally, the most appropriate CERCLA or RCRA response action or combination of actions will be based, in
part, on the estimated level of threat posed at a given site.  However, as mentioned earlier, key decision criteria also
include the overall protectiveness of response options, attainment of Applicable or Relevant and Appropriate
Requirements (for CERCLA), a preference for permanent remedies, implementability, cost-effectiveness, and public
acceptance.  Intervention measures may be more appropriate than abatement (e.g., soil excavation) at many sites,
especially in areas where soil lead levels fall at or near the site-specific PRG or MCS.

Addressing exposure from other sources of lead may reduce risk to a greater extent and yet be less expensive than
directly remediating soil.  In some cases, cleaning up the soil to low levels may, by itself, provide limited risk reduction
because other significant lead sources are present (e.g., contaminated drinking water or lead-based paint in residential
housing).  If it is possible to address the other sources, the most cost-effective approach may be to remediate the other
sources as well as, or (if exposures to lead in soil are relatively low) instead of full soil lead abatement.

Lead-based paint can be a significant source of lead exposure and needs to be considered when determining the
most appropriate response action.  Interior paint can contribute to elevated indoor dust lead levels.  In addition, exterior
paint can be a significant source of recontamination of soil.  Appendix A-3 of this document contains more information
on how to evaluate and address the contribution of paint.

Certain legal considerations arise in considering remediation of sources other than soil.  In particular, interior
exposures from interior paint generally are not within the jurisdiction of RCRA or CERCLA.  In addition, where other
sources are addressed, issues may arise regarding the recoverability of costs expended by the Agency, or the possibility
of claims being asserted against the Fund where other parties are ordered to do the work.

As discussed above, in considering whether to address sources other than soil, it is necessary to consider the risk
that would remain from the lead in the soil.  In some cases, after risks from other sources have been addressed,
unrestricted exposure to soil could be allowed while still being protective (e.g., where the IEUBK model result was
heavily affected by the other sources).  In other cases, soil risks may still be high enough to require abatement,
containment or institutional controls to prevent high levels of exposure.  In such cases, before a conclusion is made that
the overall remedy will be protective, institutional controls should be carefully studied to make sure that they will be
implementable, effective in both the long-term and short-term, and likely to achieve community acceptance.

A potentially useful approach that can be considered in conjunction with other, more active measures in reducing
blood lead levels is to develop and promote public education and awareness programs that focus on the causes and
prevention of lead poisoning in children.  EPA’s Office of Pollution Prevention and Toxics (OPPT) provides
information on abatement of lead-based paint by the homeowner as well as inexpensive preventive measures the public
can take to reduce their exposure to lead.  Additional research to evaluate the effectiveness of educational efforts in
reducing lead exposures are needed to allow better evaluation of the usefulness of this option.  Further, OPPT is
assessing the effectiveness of various lead paint abatement options emphasizing low-cost methods.  For additional
information, contact the National Lead Information Center at 1-800-424-LEAD.

Mining-related sites:  Both risk assessors and site managers should be aware that there are a number of factors
that affect the relationship between soil lead concentrations and blood lead levels.  These factors include the variability
in soil lead contribution to house dust levels, or differences in the bioavailability of lead.  See discussion in next section,
Use of blood lead data, for assessing differences between measured and predicted blood lead levels.



Thus, for mining-related sites without significant past smelting/mill activity, this interim directive encourages
further research for characterizing the potential impact of particle size and speciation on soil bioavailability.

Site managers and risk assessors are cautioned that most areas impacted by mining activities are also associated
with present or historical smelting or milling operations.  Generalizations regarding distinct differences between mining
and smelting or milling sites should be avoided until adequate site history and characterization are complete.

Use of blood lead data:  In conducting Remedial Investigations (RIs) for CERCLA or RCRA Facility
Investigations (RFIs) for RCRA Corrective Action, the interim directive recommends evaluating available blood lead
data.  In some cases, it may be appropriate to collect new or additional blood lead samples.  In general, data from well-
conducted blood lead studies of children on or near a site can provide useful information to both the risk assessor and
site manager.  However, the design and conduct of such studies, as well as the interpretation of results, are often difficult
because of confounding factors such as a small population sample size.  Therefore, any available blood lead data should
be carefully evaluated by EPA Regional risk assessors to determine their usefulness.  The Guidance Manual discusses
how to evaluate observed blood lead survey data and blood lead data predicted by the IEUBK model.

The Guidance Manual recommends that blood lead data not be used alone either to assess risk from lead
exposure or to develop soil lead cleanup levels.  During its review of the IEUBK model, the SAB supported this position
by asserting that site residents may temporarily modify their behavior (e.g., wash their children’s hands more frequently)
whenever public attention is drawn to a site.  In such cases, this behavior could mask the true magnitude of potential risk
at a site and lead to only temporary reductions in the blood lead levels of children.  Thus, blood lead levels below 10
µg/dl are not necessarily evidence that a potential for significant lead exposure does not exist, or that such potential
could not occur in the future.

Non-residential (adult) screening level.  EPA also believes there is a strong need to develop a non-residential
(adult) screening level.  The IEUBK model is, however, not appropriate for calculating this screening level since it is
designed specifically for evaluating lead exposures in children.  At this time, EPA is considering a few options for
developing this screening level.  Several adult models have recently become available.  Developing a screening level by
using any of them is likely to require significant additional work by the Agency.  This work might include testing,
validation, and selection of one of the existing models or development of its own model, both of which would require a
considerable amount of time.  Consequently this would probably be a long-term option.  A short-term option would be to
develop a screening level based on a simple approach that approximates the more complicated biokinetics in humans.  
This can serve in the interim while more sophisticated adult lead exposure assessment tools can be identified or
developed.

NOTICE:  Users of this directive should bear in mind that the recommendations in this document are intended solely as
guidance, and that EPA risk managers may act at variance with any of these recommendations where site-specific
conditions warrant, as has been noted above.  These recommendations are not intended, and cannot be relied upon, to
create any rights, substantive or procedural, enforceable by any party in litigation with the United States, and may
change at any time without public notice.

Because this document and the related Guidance Manual are not legally binding either upon EPA or other parties,
Agency personnel should keep in mind if they are questioned or challenged in comments on a proposed remedial plan,
such comments must be considered and a substantive explanation must be provided for whatever approach is ultimately
selected.  For example, while the IEUBK model is recommended here, its use is not a regulatory requirement and
comments on the model or its use should be fully considered.
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Appendix A-1

Suggested Decision Logic for Residential Scenarios for CERCLA and RCRA Corrective Action

Step 1: Determine soil lead concentration at the site.

If soil lead is less than 400 ppm:
STOP, no further action is required, UNLESS special circumstances (such as the presence of
wetlands, other areas of ecological risk, agricultural areas, shallow aquifers, or other areas of
potentially high exposure) warrant further study.

If soil lead is greater than 400 ppm:
PROCEED to Step 2, UNLESS 400 ppm is selected as a cleanup goal based on consideration of all
relevant risk management factors.

Step 2: Evaluate probable land use and develop exposure scenarios.

Step 3: Collect appropriate site-specific data based on selected scenarios.

For example, sampling data may include:

Soil and dust (at a minimum), paint, water, and air,

For unique site situations, data on speciation and particle size, and behavioral activities may be
required.

Available blood lead data:

If blood lead data are available, consult the Guidance Manual and Regional Risk Assessor.

If blood lead data are not available, Regional Risk Assessors and site managers should
consider the appropriateness of consulting a blood lead study to supplement available data.

Step 4: Run the IEUBK model with site-specific data to estimate risk and evaluate key 
exposure pathways at the site.

If blood lead data are available, compare the data to the model results.

Step 5: Where risks are significant, evaluate remedial options.

If lead-based exterior or interior paint is the only major contributor to exposure, no Superfund action
or RCRA corrective action is warranted.

If soil is the only major contributor to elevated blood lead, a response to soil contamination is
warranted, but paint abatement is not.

If both exterior lead-based paint and soil are major contributors to exposure, consider remediating
both sources, using alternative options as described in Appendix A-2.

If indoor dust levels are greater than soil levels, consider evaluating the contribution of interior lead-
based paint to the dust levels.  If interior lead-based paint is a major contributor, consider remediating
indoor paint to achieve a greater overall risk reduction at a lower cost.  (See Appendix A-2.)

NOTE:  Available authority to remediate lead-based paint under CERCLA and RCRA is extremely
limited.)



Step 6: If the IEUBK model predicts elevated blood leads, rerun the model using the site-specific 
parameters selected to reflect remedial options in Step 5 to determine site-specific PRGs or MCSs for
soil.



Appendix A-2

Suggested Decision Logic for Lead-based Paint for CERCLA and RCRA Corrective Action

(If soil lead levels are below screening levels, lead-based paint could be addressed by authorities other than RCRA or
CERCLA.)

If soil lead levels are above screening levels:

Step 1: Examine condition of exterior paint and determine its lead content, if any.

If the paint is deteriorated, assess contribution or potential contribution of paint to elevated soil
lead levels through speciation studies, structural equation modeling, or other statistical
methods.

Step 2: Evaluate potential for recontamination of soil by exterior paint.

Step 3: Remediate exterior paint only in conjunction with soil.

Determine appropriate remediation based on risk management factors (e.g., applying the nine
criteria), remediating the major contributor first.

Step 4: Examine condition of indoor paint and determine its lead content, if any.

If indoor dust lead concentration is greater than outdoor soil lead concentration (because of
contamination from both interior paint and outdoor soil), remediate indoor dust (e.g., through a
removal action, or making HEPA-VACS available to community).

Step 5: Once the risk from indoor paint has been assessed, examine options to abate indoor paint (e.g., PRP,
State, local, HUD) and consult TSCA Section 403 program for additional information and/or guidance.

Step 6: While RCRA and CERCLA have very limited authority regarding the cleanup of interior paint, the
remedy may take into account the reduction of total risk that may occur if interior paint is addressed by
other means.  Thus, for example, a Record of Decision (ROD) or Statement of Basis (SB) may
recognize that interior lead-based paint is being addressed by other means, and narrow the response
accordingly (possibly making this contingent on completion of the interior lead-based paint abatement
effort).
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Superfund Regional Toxics Integration Coordinators (RTICs)

Ann-Marie Burke Chris Weis
EPA Region 1 HSS-CAN-7 EPA Region 8 8HWM-SR
John F. Kennedy Federal Bldg. 999 18th St, Suite 500
Boston, MA 02203 Denver, CO 80202
ph. 617/223-5528 ph. 303/294-7655
fax 617/573-9662 fax 303/293-1230

Peter Grevatt Dan Stralka
EPA Region 2 EPA Region 9 ORA
26 Federal Plaza 75 Hawthorne Street
New York, NY 10278 San Francisco, CA 94105
ph. 212/264-6323 ph. 415/744-2310
fax 212/264-6119 fax 415/744-1916

Reggie Harris Carol Sweeney
EPA Region 3 (3HW15) EPA Region 10 ES-098
841 Chestnut Street 1200 6th Avenue
Philadelphia, PA 19107 Seattle, WA 98101
ph. 215/597-6626 ph. 206/553-6699
fax 215/597-3150 fax 206/553-0119

Dr. Elmer Akin
EPA Region 4
345 Courtland St, NE
EPA 9452
Atlanta, GA 30365
ph. 404/347-1586
fax 404/347-0076

Erin Moran
EPA Region 5 HSRLT-5J
77 West Jackson Street
Chicago, IL 60604
ph. 312/353-1420
fax 312/886-0753

Jon Rauscher
EPA Region 6 6H-SR
1st Interst. Bank Tower
1445 Ross Ave.
Dallas, TX 75202
ph. 214/655-8513
fax 214/655-6460

David Crawford (Acting)
EPA Region 7 Superfund
726 Minnesota Ave.
Kansas City, KS 66101
ph. 913/551-7702
fax 913/551-7063



Appendix C

Relationship between the OSWER Soil Lead Directive and TSCA Section 403 Guidance

Since lead exposures occur through all media, a variety of Agency programs address lead under a number of
statutes.  Lead in soil is addressed under TSCA Section 403, the RCRA Corrective Action program, and CERCLA, each
of which differs somewhat in the types of sites that apply and the types of standards that are used.  These differences are
primarily due to differences in the purposes of the programs and the authority granted by the statutes under which they
are developed.  Section 403 soil standards will apply only to residential soil and the current TSCA guidance is generic in
nature, with the same standards applying on a nationwide basis.  Given the wide applicability of Section 403, generic
standards are used in the current guidance in order to reduce resource requirements, as compared to site-specific
decisions which can involve expensive and time-consuming analyses.  Required RCRA and CERCLA activities are
determined on a site-specific basis.  The agency’s recommendations for evaluating RCRA Corrective Action and
CERCLA sites are contained in the OSWER Interim Soil Lead Directive.

In all three of these programs, the Agency’s approach is to consider soil lead in the context of other lead
sources that may be present and contribute to the total risk.  For example, TSCA Section 403 specifically requires the
Agency to consider the hazards posed by lead-based paint and lead-contaminated interior dust, as well as lead-
contaminated soil.  Likewise, the OSWER Soil Directive includes evaluation of other lead sources at a site as part of site
assessment / investigation procedures.  In addition, the primary focus of the three programs is primary prevention -- the
prevention of future exposures from the source(s) being remediated.

The fundamental difference between the relatively new TSCA Section 403 program and the RCRA Corrective
Action and CERCLA cleanup programs is that, under current guidance the Section 403 program seeks to establish
national standards to prioritize responses to lead hazards whereas the other two programs usually develop site-specific
cleanup requirements.  This is because TSCA Section 403 deals with a potentially huge number of sites, and resources
for the investigation needed to accurately identify their risks are typically very limited.  Therefore most decisions under
Section 403 will be made with little or no regulatory oversight and clear generic guidelines will be more effective.  The
more established RCRA and CERCLA programs, on the other hand, deal with a much smaller number of sites, at which
extensive site characterization will have been performed before cleanup decisions are made.  In addition, these programs
have well-established funding mechanisms.
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Superfund Biological Technical Assistance Group Coordinators (BTAGs)

David Charters Eileen Helmer
Mark Sprenger USEPA Region 5 (HSRLT-5J)
ERT 77 West Jackson Boulevard
USEPA (MS-101) Chicago, IL 60604-1602
2890 Woodbridge Ave., Bldg. 18 ph. 312/886-4828
Edison, NJ 08837-3679 fax 312/886-7160
ph. 908/906-6826
fax 908/321-6724 Jon Rauscher

Jeffrey Langholz USEPA Region 6 (6H-SR)
TIB First Interstate Tower
USEPA (5204G) 1445 Ross Avenue
401 M Street SW Dallas, TX 75202-2733
Washington, DC 20460 ph. 214/655-8513
ph. 703/603-8783 fax 214/655-6762
fax 703/603-9103

Susan Svirsky SPFD-REML
Waste Management Division USEPA Region 7
USEPA Region 1 (HSS-CAN7) 726 Minnesota Avenue
JFK Federal Building Kansas City, KS 66101
Boston, MA 02203 ph. 913/551-7468
ph. 617/573-9649 fax 913/551-7063
fax 617/573-9662

Shari Stevens USEPA Region 8
Surveillance Monitoring Branch Denver Place, Suite 500
USEPA Region 2 (MS-220) 999 18th Street
Woodbridge Avenue Denver, CO 80202-2405
Raritan Depot Building 209 ph. 303/294-7656
Edison, NJ 08837 fax 303/293-1230
ph. 908/906-6994
fax 908/321-6616 Doug Steele

Robert Davis 75 Hawthorne Street
Technical Support Section San Francisco, CA 94105
USEPA Region 3 (3HW15) ph. 415/744-2309
841 Chestnut Street fax 415/744-1916
Philadelphia, PA 19107
ph. 215/597-3155 Bruce Duncan 
fax 215/597-9890 USEPA Region 10 (ES-098)

Lynn Wellman Seattle, WA 98101
WSMD/HERAS ph. 206/553-8086
USEPA Region 4 fax 206/553-0119
345 Courtland Street, NE
Atlanta, GA 30365
ph. 404/347-1586
fax 404/347-0076

Susan Swenson Roddy

Bob Koke

Gerry Henningsen

USEPA Region 9

1200 6th Avenue 
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9200.4-27
EPA/540/F-98/030
PB98-963244

OSWER Directive # 9200.4-27P

MEMORANDUM

SUBJECT:  Clarification to the 1994 Revised Interim Soil Lead Guidance for CERCLA Sites
and RCRA Corrective Action Facilities 

FROM: Timothy Fields, Jr.
Acting Assistant Administrator

TO: Regional Administrators I-X

PURPOSE

This directive clarifies the existing 1994 Revised Interim Soil Lead Guidance for CERCLA Sites
and RCRA Corrective Action Facilities, OSWER Directive 9355.4-12.  Specifically, this directive
clarifies OSWER’s policy on (1) using EPA’s Science Advisory Board (SAB) reviewed
Integrated Exposure Uptake Biokinetic Model (IEUBK) and blood lead studies, (2) determining
the geographic area to use in evaluating human exposure to lead contamination (“exposure
units”), (3) addressing multimedia lead contamination and (4) determining appropriate response
actions at lead sites.  The purpose for clarifying the existing 1994 directive is to promote national
consistency in decision-making at CERCLA and RCRA lead sites across the country.

BACKGROUND

OSWER Directive 9355.4-12, issued on July 14, 1994 established OSWER’s current approach to
addressing lead in soil at CERCLA and RCRA sites.  The existing directive established a
streamlined approach for determining protective levels for lead in soil at CERCLA sites and
RCRA facilities as follows:

C It recommends a 400 ppm screening level for lead in soil at residential properties;

C It describes how to develop site-specific preliminary remediation goals (PRGs) at
CERCLA sites and media cleanup standards at RCRA Corrective Action facilities for
residential land use; and,

C It describes a strategy for management of lead contamination at  CERCLA sites and
RCRA Corrective Action facilities that have multiple sources of lead.
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The existing interim directive provides direction regarding risk assessment and risk management
approaches for addressing soil lead contaminated sites.  The OSWER directive states that, “ ...
implementation of this guidance is expected to provide more consistent decisions across the
country ...”  However, since that directive was released, OSWER determined that clarification of
the guidance is needed.  Key areas being clarified by issuance of this directive include:  (1) using
the IEUBK model and blood lead studies, (2) determining exposure units to be considered in
evaluating risk and developing risk management strategies, (3) addressing multimedia lead
contamination and (4) determining appropriate response actions at residential lead sites.  The
existing directive provides the following guidance on these areas:     

1. The OSWER directive recommends using the Integrated Exposure Uptake Biokinetic
(IEUBK) Model for Lead in Children (Pub. # 9285.7-15-1, PB93-963510) for setting site-
specific residential preliminary risk-based remediation goals (PRGs) at CERCLA sites and
media cleanup standards (MCSs) at RCRA corrective actions Facilities.  The directive
states that the IEUBK model is the best tool currently available for predicting the potential
blood lead levels of children exposed to lead in the environment.  OSWER’s directive also
recommends the evaluation of blood lead data, where available,  and states that well-
conducted blood lead studies provide useful information to site managers.  The directive
however recommends that “... blood lead data not be used alone to assess risk from lead
exposure or to develop soil lead cleanup levels.”

2. The directive describes OSWER’s risk reduction goal as “...generally, OSWER will
attempt to limit exposure to soil lead levels such that a typical (or hypothetical) child or
group of similarly exposed children would have an estimated risk of no more than 5% of
exceeding a 10 ug/dl blood lead level.”   The directive also states that “... EPA
recommends that a soil lead concentration be determined so that a typical child or group
of children exposed to lead at this level would have an estimated risk of no more than 5%
of exceeding a blood lead of 10 ug/dl.”   OSWER generally defines an exposure unit as a
geographic area where exposures occur to the receptor of concern during the time of
interest and believes that for a child or group of similarly exposed children, this is typically
the individual residence and other areas where routine exposures are occurring. 

3. The directive recommends that risk managers assess the contribution of multiple
environmental sources of lead to overall lead exposure (e.g., consideration of the
importance of soil lead levels relative to lead from drinking water, paint, and household
dust) which promotes development of risk reduction strategies that address all sources
that contribute significantly to exposure.

4. The OSWER directive states that the IEUBK model is not the only factor to be considered
in establishing lead cleanup goals.  Rather, the IEUBK model is the primary risk
assessment tool available for evaluating lead risk and the results of the model are used to
guide selection of appropriate risk management strategies for each site.
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Since the OSWER directive was issued in 1994, there has been a trend toward a more consistent
approach to managing risk at residential lead sites, however, OSWER was interested in identifying
areas requiring additional clarification to facilitate more effective implementation of the directive. 
As a first step in the process, meetings were held with various EPA Regions, States and local
governments to discuss how the directive has been implemented nationally at lead sites since
1994.  By participating in these meetings and by reviewing the decisions that are being made
across the country, OSWER believed that clarification of certain aspects of the 1994 directive
would be useful.

All of the documents and guidance referenced in this directive are available through the National
Technical Information Service (NTIS) at 703-605-6000 or could be downloaded electronically
from: http//epa.gov/superfund/oerr/ini_prod/lead/prods.htm.

OBJECTIVE

At lead contaminated residential sites, OSWER seeks assurance that the health of the most
susceptible population (children and women of child bearing age) is protected and promotes a
program that proactively assesses and addresses risk.  OSWER believes that predictive tools
should be used to evaluate the risk of lead exposure, and that cleanup actions should be designed
to address both current and potential future risk.

While health studies, surveys, and monitoring can be valuable in identifying current exposures and
promoting improved public health, they are not definitive tools in evaluating potential risk from
exposure to environmental contaminants.  In the case of lead exposure, blood lead monitoring
programs can be of critical importance in identifying individuals experiencing potential negative
health outcomes and directing education and intervention resources to address those risks. 
However, CERCLA §121(b) requires EPA to select cleanup approaches that are protective of
human health and the environment and that utilize permanent solutions to the maximum extent
practicable.  To comply with the requirements set forth in CERCLA § 121(b), OSWER will
generally require selection of cleanup programs that are proactive in mitigating risk and that do
not simply rely on biological monitoring programs to determine if an exposure has already
occurred.

To meet these objectives, OSWER will seek actions that limit exposure to soil lead levels such
that a typical child or group of similarly exposed children would have an estimated risk of no
more than 5% of exceeding a 10 µg/dl  blood lead level.  If lead is predicted to pose a risk to the
susceptible population, OSWER recommends that actions be taken to significantly minimize or
eliminate this exposure to lead.

The principles laid out in the four attached fact sheets (Appendix) support OSWER’s goals by
encouraging appropriate assessment and response actions at CERCLA and RCRA lead sites
across the country.



1The Lead Sites Consultation Group (LSCG) is comprised of senior management representatives from the
Waste Management Divisions in all 10 EPA regions along with senior representatives from the Office of
Emergency and Remedial Response in EPA headquarters.  The LSCG is supported by EPA’s Technical Review
Workgroup (TRW) for lead and the national Lead Sites Workgroup (LSW).  The TRW consists of key scientific
experts in lead risk assessment from various EPA Regions, labs and headquarters.  The LSW is comprised of
senior Regional Project Managers from various Regions and key representatives from headquarters who are
experienced in addressing lead threats at Superfund sites.
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This clarification directive emphasizes the following key messages regarding the four areas and
encourages the users of this directive, be they EPA Regions, States, or other stakeholders, to
adopt these principles in assessing and managing CERCLA and RCRA lead sites across the
country.  The critical elements of the attached papers are as follows:

I. Using Blood Lead Studies and IEUBK Model at Lead Sites:

OSWER emphasizes the use of the IEUBK Model for estimating risks for childhood lead
exposure from a number of sources, such as soils, dust, air, water, and other sources to predict
blood lead levels in children 6 months to 84 (7 years) months old.  The 1994 directive also
recommended evaluation of available blood lead data and stated that data from a well-conducted
blood lead study of children could provide useful information to site managers.  In summary,
OSWER’s clarification policy on the appropriate use of the IEUBK and blood lead studies is that:

C OSWER recommends that the IEUBK model be used as the primary tool to generate risk-
based soil cleanup levels at lead sites for current or future residential land use.  If Regions
propose an alternative method for generating cleanup levels, they are required  to submit
their approach to the national Lead Sites Consultation Group (LSCG)1 for review and
comment ; 

C Response actions can be taken using IEUBK predictions alone; blood lead studies are not
required; and

C Blood lead studies and surveys are useful tools at lead sites and can be used to identify key
site-specific exposure pathways and to direct health professionals to individuals needing 
immediate assistance in minimizing lead exposure; however, OSWER recommends that
blood lead studies not be used for establishing long-term remedial or non-time-critical
removal cleanup levels at lead sites.

II. Determining Exposure and Remediation Units at Lead Sites

OSWER recommends that cleanup levels at lead sites be designed to reduce risk to a typical or
individual child receiving exposures at the residence to meet Agency guidelines (i.e., no
greaterthan a 5% chance of exceeding a 10 ug/dl blood-lead level for a full-time child resident). 
Therefore, it is recommended that risk assessments conducted at lead-contaminated residential
sites use the individual residence as the primary exposure unit of concern.  This does not mean
that a risk assessment should be conducted for every yard, rather that the soil lead contamination
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data from yards and other residential media (for example, interior dust and drinking water) should
be input into the IEUBK model to provide a preliminary remediation goal (PRG) for the
residential setting.  When applicable, potential exposure to accessible site-related lead sources
outside the residential setting should also be evaluated to understand how these other potential
exposures contribute to the overall risk to children, and to suggest appropriate cleanup measures
for those areas.

III. Addressing Multimedia Contamination at Lead Sites

EPA generally has limited legal authority to use Superfund to address exposure from interior
lead-based paint.  As a policy matter, OSWER recommends that such exposures not be
addressed through actual abatement activities.  However, EPA Regions should promote
addressing interior paint risks through actions by others (e.g., potentially responsible parties
(PRPs), other government programs, etc.) as a component of an overall site management strategy.
Because of other competing demands on the Superfund Trust Fund, OSWER recommends that
EPA Regions avoid using the Superfund Trust Fund for removing exterior lead-based paint and
soil contaminated from lead-based paint.  Superfund dollars may however be used in limited
circumstances to remediate exterior lead-based paint in order to protect the overall site remedy
(i.e., to avoid re-contamination of soils that have been remediated) but generally only after
determining that other funding sources are unavailable.  As with interior lead-based paint
abatement, EPA Regions should promote remediation of exterior lead-based paint by others, such
as PRPs, local governments or individual homeowners. 

IV. Determining Appropriate Response Actions at Lead Sites

In selecting site management strategies, it is OSWER’s preference to seek early risk reduction
with a combination of engineering controls (actions which permanently remove or treat
contaminants,  or create reliable barriers to mitigate the risk of exposure) and non-engineering
response actions.  All potential lead sources should be identified in site assessment activities. 
Non-engineering response actions, such as education and health intervention programs, should be
considered an integral part of early risk reduction efforts because of their potential to provide
immediate health benefits.   In addition, engineering controls should be implemented early at sites
presenting the greatest risk to children and other susceptible subpopulations.  

As a given project progresses, OSWER’s goal should be to reduce the reliance on education and
intervention programs to mitigate risk.  The goal should be cleanup strategies that move away
from reliance on long-term changes in community behavior to be protective since behavioral
changes may be difficult to maintain over time.  The actual remedy selected at each CERCLA site
must be determined by application of the National Oil and Hazardous Substances Pollution
Contingency Plan (NCP) (55 FR 8666- 8865, March 8, 1990) remedy selection criteria to site-
specific circumstances.  This approach also recognizes the NCP preference for permanent
remedies and emphasizes selection of engineering over non-engineering remedies for long-term
response actions. 
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This directive clarifies OSWER’s policy on four key issue areas addressed in the 1994 OSWER
soil lead directive in order to promote a nationally consistent decision-making process for
assessing and managing risks associated with lead contaminated sites across the country.  The
policy presented in these specific issue areas supersedes all existing OSWER policy and directives
on these subjects.  No other aspects of the existing 1994 directive are affected.

IMPLEMENTATION

The principles laid out in this directive (which includes the four attached factsheets) are meant to
apply to all residential lead sites currently being evaluated through the CERCLA Remedial
Investigation/Feasibility Study process and all future CERCLA Sites and RCRA Corrective
Action Facilities contaminated with lead.  The Regions will be  required to submit their rationale
for deviating from the policies laid out in this directive to the Lead Sites Consultation Group.  
This directive does not apply to previous remedy selection decisions.

Attachments

cc: Waste Management Policy Managers (Regions I-X)
Stephen Luftig, OERR
Elizabeth Cotsworth, OSW
James Woolford, FFRRO
Barry Breen, OSRE
Larry Reed, OERR
Tom Sheckells, OERR
Murray Newton, OERR
Betsy Shaw, OERR
John Cunningham, OERR
Paul Nadeau, OERR
Bruce Means, OERR
Earl Salo, OGC

NOTICE: This document provides guidance to EPA staff.   The document does not,
however, substitute for EPA’s statutes or regulations, nor is it a regulation itself.  Thus it cannot
impose legally-binding requirements on EPA, states, or the regulated community, and may not
apply to a particular situation based upon the circumstances.  EPA may change this guidance in
the future, as appropriate.
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Factsheet:  Using the IEUBK Model and Blood Lead Studies at Residential Lead Sites

Question: What is OSWER’s policy on using the IEUBK model and blood-lead studies in
conducting risk assessments and setting cleanup standards at residential lead contamination sites?

Answer: OSWER’s policy on using the IEUBK model and blood-lead studies in conducting
risk assessment and setting cleanup standards is as follows:

A. Use of the IEUBK Model:

1. The IEUBK model is a good predictor of potential long-term blood-lead levels for
children in residential settings.  OSWER recommends that the IEUBK model be used as
the primary tool to generate risk-based soil cleanup levels at lead sites for current or future
residential land use.  If Regions propose an alternative method for generating cleanup
levels, they are required to submit their approach to the National Lead Sites Consultation
Group (LSCG) for review and comment.

2. Blood-lead distributions predicted by the IEUBK model illustrate a plausible range of
variability  in children’s physiology, behavior, and household conditions.

3. Response actions can be taken, and remedial goals developed, using IEUBK predictions
alone.

B. Use of Blood-Lead Studies/Data:

1. Blood-lead studies, surveys, and monitoring are useful tools at lead sites and can be used
to help identify key site-specific exposure pathways and direct health professionals to
individuals needing immediate assistance in minimizing lead exposure.

2. The utility of blood lead testing results and studies depends on how representative the
information is of the population being evaluated, the design of the data collection, and the
quality of the laboratory analysis.  To this end, OSWER recommends that EPA Regions
consult with ATSDR or CDC to assess or design studies according to their intended use.

3. Many blood-lead screening, monitoring, or testing programs differ from blood lead studies
in that they do not attempt to identify risk factors for childhood exposure to lead sources.  
Although these programs may be extremely beneficial in identifying children with elevated
blood lead levels and identifying candidates for referral to medical professionals for
evaluation, they may not provide an accurate representation of community-wide exposure.
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4. Well-designed blood lead studies may be used to identify site specific factors and
pathways to be considered in applying the IEUBK model at residential lead sites. 
However, OSWER recommends that blood-lead studies not be used to determine future
long-term risk where exposure conditions are expected to change over time; rather, they
should be considered a snapshot of ongoing exposure under a specific set of circumstances
(including community awareness and education) at a specific time.  Long-term studies may
be helpful in understanding exposure trends within a community and evaluating the
effectiveness of cleanup strategies over time.

C. IEUBK and Blood-Lead Studies/Data:

1. Blood-lead data and IEUBK model predictions are expected to show a general
concordance for most sites.  However, some deviations between measured and predicted
levels are expected.   On some occasions, declines in blood-lead levels have been observed
in association with lead exposure-reduction and health education.  However, long-term
cleanup goals should be protective in the absence of changes in community behavior as
there is little evidence of the sustained effectiveness of these education/intervention
programs over long periods of time.

2. Where actual blood-lead data varies significantly from IEUBK Model predictions, the
model parameters should not automatically be changed.  In such a case, the issue should
be raised to the Lead Technical Review Workgroup (TRW) to further identify the source
of those differences.  Site work need not be put on hold while the issue is being reviewed
by the TRW; the site manager should review other elements of the lead directive and the
“Removal Actions at Lead Sites” guidance to determine appropriate interim actions to be
taken at the site.

The Regions will be  required to submit their rationale for deviating from the policies laid out in
this factsheet to the Lead Sites Consultation Group. 
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Factsheet:  Determining Exposure and Remediation Units at Residential Lead Sites

Question: How does OSWER define an exposure unit, and subsequently apply this definition
in conducting risk assessment and risk management activities at residential lead sites?

Answer: OSWER recognizes that defining and characterizing exposure unit(s) for a site is
critically important in undertaking risk assessment activities and in designing protective cleanup
strategies.  An exposure unit is defined as a geographic area where exposures occur to the
receptor of concern during the time of interest and that for a child, or group of similarly exposed
children, this is typically the individual residence and other areas where chronic or ongoing
exposures are occurring. 

Various approaches to characterizing and managing risks by exposure units have been examined
by OSWER.  OSWER recognizes that lead ingestion can also cause adverse health effects in
adults and fetuses but believes that by adequately limiting lead exposures to young children at
residential sites, these other receptors will generally be likewise protected from adverse health
impacts. 

EPA’s goal is to protect human health and the environment under current and future exposure
scenarios.  At lead sites, OSWER wants to assure that children’s health is protected and promotes
a program that proactively assesses risks rather than relying on biological monitoring to determine
if an exposure has already occurred.  OSWER emphasizes actions be taken at lead sites that will
minimize or eliminate exposure of children to environmental lead contamination.  

To achieve the above stated goal, OSWER recommends characterizing exposure units as
exposure potential at the individual residence as the primary unit of concern for evaluating
potential risk at lead contaminated residential sites.  This recognizes that there are children
whose domain and activities occur principally within the confines of a particular residential
property.  For determining exposure potential (and ultimately developing protective cleanup
levels) at the individual home, OSWER recommends the scenario to be evaluated (through use of
the IEUBK Model) would be a young child in full-time residence.  This approach helps achieve
OSWER’s recommended health protection goal that an individual child or group of similarly
exposed children would have <5% chance of exceeding a blood-lead concentration of 10 ug/dl. 
In designing community wide cleanup strategies, it is essential that non-residential areas (e.g.,
parks, day care facilities, playgrounds, etc.), where lead exposure may occur, also be
characterized with respect to their contribution to soil-lead exposure, and appropriate cleanup
actions implemented.
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OSWER recommends that risk management decisions for response to residential lead
contamination sites focus on reducing risk at residences, but also recommends that response
strategies be developed for other site locations (exposure units) where children receive exposure. 
Flexibility in determining appropriate response actions that provide protection at the individual
residence should be considered in context of the NCP remedy selection criteria.  The lead
exposure issues are complex and OSWER recommends that EPA Regions try to communicate
clearly the risk characterization and risk management decisions to the site residents.  Affected
communities must clearly understand the context of risk management decisions, how these
decisions affect the health of their children, and how cleanup actions will influence the future
growth and development of the community. 

The Regions will be  required to submit their rationale for deviating from the policies laid out in
this factsheet to the Lead Sites Consultation Group. 
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Factsheet:  Addressing Multimedia Contamination at Residential Lead Sites

Question: What is OSWER’s policy on addressing multimedia contamination at residential
lead sites?

Answer: OSWER recognizes that several sources of lead-contamination, including soil,
ground water, airborne particulates, lead plumbing, interior dust, and interior and exterior lead-
based paint may be present at Superfund sites where children are at risk or have documented lead
exposure.  These lead sources may contribute to elevated blood-lead levels and may need to be
evaluated in determining risks and cleanup actions at residential lead sites.  However, there are
limitations on the Agency’s statutory authority under CERCLA to abate some of these sources,
such as indoor lead-based paint and lead plumbing because CERCLA responses may be taken
only to releases or threatened releases into the environment (CERCLA §104 (a)(3) and (4)).   

When EPA’s resources, or authority to respond or to expend monies under Superfund is limited,
OSWER recommends that EPA Regions identify and coordinate to the greatest extent possible
with other authorities and funding sources (e.g., other federal agencies and state or local
programs).  EPA Regions should coordinate with these other authorities to design a
comprehensive, cost-effective response strategy that addresses as many sources of lead as
practicable.  These strategies should include actions to respond to lead-based paint, interior dust,
and lead plumbing, as well as ground water sources and lead-contaminated soil. 

Although OSWER will encourage that EPA Regions fully cooperate in the development of a
comprehensive site management strategy, OSWER realizes that complete active cleanup of these
other sources may be difficult to complete due to limited funding available to other authorities. 
Since complete cleanups of these sources is not guaranteed, and at most sites may be unlikely,
OSWER recommends that the soil cleanup levels not be compromised.  In other words, the soil
cleanup levels should be calculated with the IEUBK model using existing pre-response action site
specific data.  This is due to the fact that soil cleanup levels at residential lead sites are generally
established to protect individuals, from excess exposures to soils, and house dust attributable to
those soils, and are not attributable to exposure to other sources such as interior lead paint which
should be managed on a residence specific basis.  Remediation of non-soil lead sources to mitigate
overall lead exposure at individual residences should therefore not be used to modify sitewide soil
lead cleanup levels. 

The recommendations provided below represent OSWER’s policy on addressing lead-
contaminated media and/or sources for which EPA has limited or no authority to remediate. 
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Interior Paint: EPA has limited legal authority to use Superfund to address exposure from
interior lead-based paint.   As a policy matter, OSWER recommends that such exposures not be
addressed through actual abatement activities.  However, EPA Regions should promote
addressing interior paint risks through actions by others, such as HUD, local governments, or
individual home owners as a component of an overall site management strategy.  Any activities to
clean up interior lead-based paint by PRPs or other parties should not result in an increase of the
risk-based soil cleanup levels. 

Exterior Paint: Because of other competing demands on the Superfund Trust Fund, 
OSWER recommends that EPA Regions avoid using the Superfund Trust Fund for removing
exterior lead-based paint and soil contaminated from lead-based paint.  Superfund dollars may be
used to respond to exterior lead-based paint for protecting the overall site remedy (i.e., to prevent
re-contamination of soils that have been remediated) but only after determining that other funding
sources are unavailable.  Where other sources of funding are not available, EPA may utilize the
CERCLA monies to remediate exterior lead-based paint on homes/buildings, around which soil
contaminated by other sources has been cleaned up to prevent recontamination of the soil.  The
Superfund should not be used to remediate exterior lead-based paint where no soil cleanup has
occurred.  As with interior lead-based paint abatement, EPA Regions should promote remediation
of exterior lead-based paint by others, such as PRPs, local governments or individual
homeowners.  Cleanup activities of exterior paint conducted by PRPs or other parties should not
result in an increase of the risk-based soil cleanup levels.

Interior Dust: Lead contaminated interior dust can be derived from several sources,
including interior paint, home owner hobbies, exterior soil, and other exterior sources.  In many
cases, it may be difficult to differentiate the source(s) for the lead contamination in the dust.  In
general, EPA Regions should refrain from using the Superfund Trust Fund to remediate interior
dust.  Because of the multi-source aspects of interior dust contamination, potential for
recontamination, and the need for a continuing effort to manage interior dust exposure, OSWER
recommends the use of an aggressive health education program to address interior dust exposure. 
Such programs, administered through the local health department (or other local agency), should
be implemented in conjunction with actions to control the dust source.  At a minimum, the
program should include blood-lead monitoring, and personal hygiene and good housekeeping
education for the residents.  OSWER believes that EPA Regions can also support the program by
providing HEPA vacuums to the health agency for use in thoroughly cleaning home interiors. 

Lead Plumbing: Generally CERCLA does not provide for legal authority to respond to risks
posed by lead plumbing within residential dwellings.  It should be noted that the water purveyor is
responsible for providing clean water to the residences.  As with interior dust, OSWER
recommends that EPA Regions coordinate with local agencies to establish a health education
program to inform residents of the hazards associated with lead plumbing and how to protect
themselves by regularly flushing, or preferably, replacing lead pipes.  Soil cleanup levels should
not be adjusted to account for possible remediation of lead plumbing.
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2The actual effectiveness of health intervention and educational programs in reducing risk continues to be
a subject of discussion.  Anecdotal information suggests that such programs can provide short-term benefits in
some populations. Rigorous statistical studies demonstrating the benefits of educational programs in preventing
lead exposure are lacking.  It is generally recognized that not all segments of the population will be influenced by
such programs, and that long-term benefits are less certain.  Local support for such programs is critical.   The
active (and long-term) participation of local and state public health agencies is needed in implementing
institutional controls, including health intervention and education programs; without local implementation of such
programs their success is uncertain.  Additional research on the effectiveness of these programs is critical to
consideration of their use in future cleanups.

Factsheet:  Determining Appropriate Response Actions at Residential Lead Sites

Question: What is OSWER’s position on the appropriate use of engineering and non-
engineering response actions in developing risk management strategies for lead sites?

Answer: One goal emphasized in the recent third round of Superfund Reforms is for EPA to
take a consistent approach in selecting and implementing both long- and short-term response
actions at lead sites in all regions.  One obstacle to achieving this consistency has been differing
degrees of reliance on non-engineering response actions in reducing risk.

Site management strategies at lead sites typically include a range of response actions.  Alternatives
range from engineering controls that permanently remove or treat the contaminant source to non-
engineering response actions, such as educational programs and land use restrictions.  This
continuum represents the range of response options available to risk managers.  This position
paper clarifies the relationship between engineering and non-engineering response actions in
developing site management strategies.

In selecting site management strategies,  OSWER’s policy will be to seek early risk reduction with
a combination of engineering controls (actions which permanently remove or treat contaminants,
or which create reliable barriers to mitigate the risk of exposure) and non-engineering response
actions.  All potential lead sources should be identified in site assessment activities.  Non-
engineering response actions, such as education and health intervention programs, should be
considered an integral part of early risk reduction efforts due to their potential to provide
immediate health benefits.2   In addition, engineering controls should be implemented early at sites
presenting the greatest risk to children and other susceptible subpopulations.  Community
concerns should receive a high priority in site decision-making; local support is vital to the success
of health intervention and education programs.

As the project progresses, OSWER's goal should be to reduce reliance on education and
intervention programs to mitigate risk.  The goal should be cleanup strategies  that move away
from reliance on long-term changes in community behavior to be protective; behavioral changes
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may be difficult to maintain over time.  The actual remedy selected at each site must be
determined by application of the NCP remedy selection criteria to site-specific circumstances. 
However, this approach recognizes the NCP preference for permanent remedies and emphasizes
the use of engineering controls for long-term response actions.  This approach also recognizes
that well-designed health intervention and education programs, when combined with deed
restrictions and/or other institutional controls, may be appropriate for reducing future exposure
potential and may supplement engineering controls.   

In instances where Regions believe that the use of engineering controls is impracticable, and
education, health intervention, or institutional controls are proposed as the sole remedy, Regions
will be required to consult with the LSCG.
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General Response
Actions Remedial Technology Process Option Description Screening Comments

No Action None None No action is taken.  Existing conditions persist. Potentially applicable.

Deed Notices Deed restrictions are issued for property within potentially 
contaminated areas for informational purposes. May require notifying 
potential buyers of contamination.

Sod/Grass Requirements Maintenance of vegetative cover to reduce potential contaminant 
mobility is required.  May require additional inspection by government 
entities.

Access and Use 
Modification

Public Information Updates Pamphlet Distribution Educational information regarding exposure routes and exposure 
prevention in the form of pamphlets is distributed to residents. Potentially applicable.

Press Releases Educational information regarding exposure routes and exposure 
prevention is distributed to residents via press releases.

Public Meetings Public meetings are held to educate residents regarding exposure 
routes and exposure prevention.

Notice Posting The public is educated regarding exposure routes and exposure 
prevention in posted notices.

Warning Signs Hazard warning signs posted to increase hazard awareness.

Access Modification Fence Construction Security fences are installed around contaminated areas to prevent 
access.

Local Regulation Intitutional Controls Program Regulations are promulgated to address dust control during 
construction and to require reestablishment of a protective barrier. Potentially applicable.

Health Intervention Panhandle Health District Lead Health 
Intervention Program

Personal health and hygiene information to help in the prevent 
ingestion and inhalation of potentially contaminated dust is provided. 
Services also include biological monitoring and census with 
environmental and nursing follow-up.

Community Health Protection Program 
(Kids First) Program as described by Tsuji (1999). Program includes general 

community education and awareness, offer and encouragement of 
blood lead screening, and provision of case-specific follow up and 
intervention to identify sources for each individual, change behaviors 
effecting exposure, and remediate or address the actual source.

Relocation Temporary Move residents to a motel or apartment.  Pay for most additional out-of-
pocket expenses for a finite period of time, consistent with USEPA 
Guidance (1996a). Potentially applicable.

Permanent Move residents to a new residence.  Pay for out-of-pocket moving 
costs, temporary housing and meals, utility connections, mortgage 
purchase and closing costs, consistent with the Uniform Relocation 
Act, as amended, and/or where compatible with city or county planning 
and zoning changes or requirements.

Potentially applicable.

Table E-1
Implementability Screening of Remedial Technologies and Process Options--Soil
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General Response
Actions Remedial Technology Process Option Description Screening Comments

Table E-1
Implementability Screening of Remedial Technologies and Process Options--Soil

Soil Uncontaminated soil is placed over contaminated
areas. Includes monitoring to assess remedy success.
 

Clay Compacted clay is placed over contaminated areas.
Clay should be covered by at least a foot of
silty sand or sandy soil to maintain the
integrity of the clay cap. Includes monitoring
 to assess remedy success.

Synthetic Membranes Synthetic membrane is placed over prepared soil or
geotextile surface that is over a contaminated
area. The membrane is seamed by a variety of
methods. The membrane must be compatible with
the wastes present. Includes monitoring 
 to assess remedy success.

Sprayed Asphalt Sprayed asphalt is placed over contaminated areas
and covered with soil or opaque reflective paint

Capping to protect the asphalt from ultraviolet light and
to retard oxidation.  

Potentially applicable.
Asphalt Concrete Asphalt for paving grades or special blends is mixed

Containment with well graded, crushed aggregated, placed over
contaminated areas.

Concrete Cap Concrete is placed over prepared contaminated areas.
Fill settlement must be evaluated inc considering
concrete cap design.

Multilayered Cap Cap may be composed of natural soils, soil
admixtures, clay, synthetic membranes, spray-on
asphalts, asphaltic concrete, or portalnd cement
concrete and is placed over contaminated areas.  If
properly designed, will meet RCRA requirements.

Chemical Sealants/Stabilizers Water-dispersible emulsions and/or resins Is placed
over contaminated areas to form a crust that 

 reduces water and wind or dust erosion. Most
are nontoxic to plants and animals. As a temporary
cover only.

SEA\Table E-1.xls 2
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General Response
Actions Remedial Technology Process Option Description Screening Comments

Table E-1
Implementability Screening of Remedial Technologies and Process Options--Soil

 
Soil Bentonite Slurry Wall Trench around contaminated area is excavated and

filled with a bentonite slurry. Trench is
backfilled with a soil-bentonite mix.

Vertical Barriers  
Concrete Slurry Wall Trench around contaminated area is excavated and Not applicable to inorganic

filled with a bentonite-water slurry to prevent contamination found in shallow
wall collapse.  Bentonite replaced by concrete residential and recreational soils.
which sets up and forms the wall.

Vibrating Beam Vibrating force is used to advance steel beam into
ground; injection of a relatively thin wall of

 concrete or bentonite as beam is withdrawn.

Grout Curtains Grout is pressure-injected along contamination
boundaries in a regular overlapping pattern of
drilled holes.

Sheet Piling Steel sheet piling is driven along contamination boundaries.
Vertical Barriers (cont.)

Not applicable to inorganic
Permeability Reduction Agents Cement chemical grout or organic polymer is injected contamination found in shallow

into the soil matrix to reduce permeability. residential and recreational soils.
Experimental process option.

Ground Freezing Coolant is circulated through refrigeration pipes
to freeze the ground for seepage control

Block Displacement Controlled injection of slurry in notched 
injection holes produces a horizontal barrier
beneath contamination.  Experimental process

Containment (cont.) option.

Grout Injection Grout is pressure-injected at depth through closely Not applicable to inorganic
Horizontal Barriers spaced and overlapping drilled holes. contamination found in shallow

residential and recreational soils.
Ground Freezing Similar to vertical barriers by ground freezing.

Experimental process option.

Capillary Barrier Gravel layer is placed to reduce potential upward
migration of contaminated groundwater.  

Chemical Barrier Acid or base layer is used to promote favorable
speciation and reduce contaminant mobility.

Limestone Rock Barrier Limestone rock layer covered by soil and sod is used Potentially Applicable.
to promote favorable speciation and reduce
 contaminant mobility.

Visual Barrier Synthetic layer covered by soil and sod is used to
indicate hazardous materials that are
below.  Used to educate and inform.
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Table E-1
Implementability Screening of Remedial Technologies and Process Options--Soil

Surface Sealing Cover materials and seal techniques are implemented
to stabilize contaminated soil and to prevent
surface water infiltration, control erosion, and
isolate and contain the soils.  Similar to
capping.

Grading Reshaping of topography is conducted to manage surface 
water and runoff. Potentially applicable.

Surface Controls

Soil Stabilization Chemical stabilizers are sprayed on bare soils or
mulches to coat, penetrate, and bind together the
particles.  Chemical stabilizers include latex
emulsions, plastic films, oil-in-water emulsions,
and resin-in-water emulsions.

Revegetation A systematic revegetation plan is implemented that  
 includes a suitable plant species, seedbed preparation,
seeding/planting, fertilization, and maintenance.
This technology includes hydroseeding.
 Includes monitoring to assess remedy success.

Potentially applicable.
Diversion and Collection Systems Diversion and collection structures are installed

upslope or at perimeter of the area to control
drainage of stormwater runoff.  System can also be
implemented to collect contaminated surface water
for remediation.

Water Water is sprayed over area of concern to prevent dust 
generation.

Organic Agents/Polymers/Foams Organic agents/polymers/foams are sprayed over area of
concern to prevent dust/vapor generation.

Interim, Construction- Potentially applicable.
Related Dust Suppression Membranes/Tarps Membranes or tarps are spread over area of concern

to prevent dust/vapor generation.

Hygroscopic Agents Hygroscopic salts absorb moisture into the soil in
which they are mixed.

SEA\Table E-1.xls 4
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Actions Remedial Technology Process Option Description Screening Comments

Table E-1
Implementability Screening of Remedial Technologies and Process Options--Soil

Soil Removal and Replacement Excavation of contaminated soil by use of
ordinary construction equipment (backhoes,

Excavation/Backfill bulldozers, and front-end loaders).  Regrade and backfill
with uncontaminated soil. Potentially applicable. 

Sod Removal and Replacement Removal of existing sod and litter and
replacement with uncontaminated sod.

Washing Contaminated buildings or other structures are washed
Volume Reduction with a substance that removes contaminants upon  

Decontamination rinsing.  Often decontamination is done with a Potentially applicable.
pressurized stream.

Mechanical Operations Contamination is removed mechanically by
sandblasting or similar means.

pH Adjustments Soil is removed.  Acid or base is mixed into soils to
promote favorable speciation and reduce
contaminant mobility.

Treatment Chemical Treatment
Phosphate Stabilization Soil is mixed with an apatite mineral that binds up metals  

in a non-reactive, non-toxic form and reduces contaminant mobility. Potentially applicable.

Leaching Soil is removed.  Water or acid solutions are added to
contaminated soils, leaching out specific
contaminants.

Photolysis Sunlight fluorescent lamps or mercury arcs are applied
to liquid or gaseous waste stream to promote the Not applicable to inorganic
photodegradation of the contaminant.  Experimental contamination found in shallow
process option. residential and recreational soils.

Irradiation Substances are exposed to a radiation flux field to
initiate chemical reactions, induce biological changes,
or modify chemical and physical properties of the
substances.  Applicable to stack gases.

Aerobic Processes Organic wastes are oxidized through the use of a mixed
culture of organisms in aerobic conditions.

Anaerobic Processes Organic compounds are oxidized through the use of Not applicable to inorganic
mixed cultures of organisms in anaerobic contamination found in shallow

Treatment (cont.) Biological Treatment conditions. residential and recreational soils.

Ploculative Processes Organic compounds are removed from waste through
the use of a mixed culture of organisms in both
aerobic and anaerobic conditions.

New Biotechnologies Genetically modified microorganisms are applied to
waste to oxidize specific organic compounds.
Purified enzyme systems detoxify organic
contaminants.  Experimental process option.

SEA\Table E-1.xls 5
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Actions Remedial Technology Process Option Description Screening Comments

Table E-1
Implementability Screening of Remedial Technologies and Process Options--Soil

pH Adjustment Substances are applied or injected into a contaminated
site to adjust the pH of the waste.  Innovative
process option for contaminated soils.

 
Oxidation Ozone or hydrogen peroxide is applied in water

solutions to the soil to promote the oxidation of
organics.  Conceptual process option.

Reduction Reduction agents are applied to contaminated soil to
reduce chlorinated organics, unsaturated
aromatics, alliphatics, and heavy metals to
less soluble, more stable forms.  Conceptual and
experimental process option.

Precipitation Substances are applied to soil or streams to promote
the precipitation of metals as sulfides, Not applicable to inorganic
phosphates, and hydroxides. Suitable soil pH must contamination found in shallow
be maintained for maximum insolubility of metal residential and recreational soils.
precipitates.  Experimental process option for soils.

Bioreclamation Microbiological degradation, detoxification, and
mineralization of hazardous substances is enhanced
with respect to electron acceptors, nutrient
levels, moisture content, pH, and temperature.

in-situ  Treatment Thermal Evaporation Electrodes are placed over surface of contaminated
site, or in vertical or horizontal  bore-holes
drilled through contaminated zone.
Electromagnetic energy in radio frequency band is
applied  to electrodes to cause rapid heating of
the soil by molecular excitation.

Steam Stripping Volatile Organic Chemicals are removed from soil by
application of steam.  Injection wells force steam
through contaminated subsurfaces.  Stripped
volatiles carried by stream are collected at
surfaces through extraction wells.

Deep Tilling Tilling mixes the contaminated surface soils
with clean sub-soils, reducing contaminant Potentially applicable.
concentrations at the surface.

Vitrification Graphite electrodes are placed in a square array.  
Electric current passes through electrodes Not  applicable to
creating high temperatures that melt the soil or shallow soil contamination.
waste solids into a block of glass-like material.
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Table E-1
Implementability Screening of Remedial Technologies and Process Options--Soil

Treatment (cont.) in-situ  Treatment (cont.) Soil Vapor Extraction Large volumes of air are pulled through the soil to Not applicable to inorganic 
strip the volatile components from the soil in a contamination found in shallow
manner similar to air stripping. residential and recreational soils.

Pozzolanic Agents Pozzolanic agents or polymer admixtures are added to
and mixed directly into soil to produce a
concrete-like solid.  The resultant solidified
soil is less susceptible to erosion. Potentially applicable.

Soil Leaching Contaminated soils are leached with an appropriate
leaching solution and the elutriate is collected
in a series of shallow well pints or subsurface drains.

Incineration Hazardous materials are thermally destroyed in a
controlled, oxygen-sufficient environment.
Generally, products include carbon dioxide, water, 
and ash.  Many types of incinerators with varying
capabilities exist.

Not applicable to inorganic
Co-Disposal Process Waste materials are mixed with pulverized coal, contamination found in shallow

natural gas, wood chips, etc., or other wastes and residential and recreational soils.
used as a supplemental fuel source to produce
steam for a conventional power cycle.

Thermal Treatment Pyrolysis Hazardous materials are thermally destroyed in an
oxygen-deficient environment at temperatures
between 900 degrees and 1600 degrees F.

Smelting Heavy metals are removed from contaminated materials
or vitrified into non-soluble slags at a 
commercial smelter.

Gaseous Incineration Gaseous waste is oxidized at high temperatures
generated from supplemental fuel.

Wet Air Oxidation Waste is mixed with air and fed to a reactor where
destruction takes place at high temperatures (up
to 600 degrees F) and pressures (up to 200 atm).

SEA\Table E-1.xls 7
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Table E-1
Implementability Screening of Remedial Technologies and Process Options--Soil

Material Reuse Certain minerals, metallic products, and
combustible materials can be reclaimed.  LFG can

Disposal Resource Recovery be converted to methanol and hydrogen Not applicable for range of
heavy metal concentrations found

Energy Recovery Energy is recovered from thermal treatment, or in residential and recreational soils.
wastes are converted for use as fuel.

 Temporary Storage Waste Storage Wastes are temporarily stored (onsite) until Potentially applicable.
permanent treatment or disposal.  

Containers/Tanks Containers are used to temporarily store and Not applicable to inorganic
transport wastes.  Tanks are used to contamination found in shallow
temporarily store liquid wastes prior to treatment residential and recreational soils.
or disposal.

Suface Disposal Land Application Liquid and solid wastes that are primarily organic Not applicable to inorganic 
are incorporated into the upper soil horizon so contamination found in shallow
they can be degraded, transformed, or immobilized. residential and recreational soils.

Subterranean Disposal Deep Mine Disposal Contaminated materials are disposed into inactive Potentially applicable if
areas of deep mines. HSWA prohibits the deep mine contaminated soil does not
disposal of hazardous waste. exhibit  hazardous

characteristics, as defined by
40 CFR 261.

RCRA Landfills Contaminated soils defined as hazardous wastes are
permanently disposed of in a RCRA-permitted Not considered cost effective.
landfill.  RCRA landfills cannot accept liquid

Landfill/Repository hazardous wastes.

Existing Waste Repository Contaminated soils defined as nonhazardous wastes
are permanently disposed of in an existing non-RCRA
landfill.  Repositories cannot accepted liquid wastes.

New Waste Repository Contaminated soils defined as nonhazardous Potentially applicable.
waste are permanently disposed of in a newly 
constructed non-RCRA landfill.  Repositories cannot 
accept liquid wastes.
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No Action None None No action is taken.  Existing conditions persist. Potentially applicable.

Access and Use 
Modifications

Relocation Temporary Threats to public health are temporarily reduced by eliminating 
exposure to contaminants during remedial activities.  This technology 
has been used successfully under similar conditions.

Permanent Threats to public health are reduced by eliminating exposure to 
contaminants.  This method has been used successfully under similar 
conditions.  Effectiveness depends on residents relocating outside 
contaminated areas.

Potentially applicable.

Public Information Updates Pamphlet Distribution Educational information regarding exposure routes and exposure 
prevention in the form of pamphlets is distributed to residents.

Press Releases Educational information regarding exposure routes and exposure 
prevention is distributed to residents via press releases. Potentially applicable.

Public Meetings Public meetings are held to educate residents regarding exposure 
routes and exposure prevention.

Notice Posting The public is educated regarding exposure routes and exposure 
prevention in posted notices.

Treatment Community Source Treatment Precipitation Reduce solubility of contaminants and manage precipitate as solid or 
hazardous waste. Potentially applicable.

Air Stripping Enhance volatilization of  volatile contaminants by cascading water 
over injected air stream. Not applicable.

Modified Activated Carbon Remove lead by surface treatment on commercially available specially 
modified activated carbon.

Ion Exchange Remove contaminants by passing water through IEX treatment resin 
bed on which contaminant ions are retained and benign ions are 
released.

Potentially applicable.

Alumina Adsorption Remove contaminants by filtering water through activated alumina 
treatment column. Potentially applicable for Arsenic.

Oxidation Oxidizing agents added to water for oxidation of heavy metals to 
oxidation states more easily removable.

Potentially applicable.
Filtration Contaminant  reduction achieved through removal of fine solids from 

water by filter or filtration medium.

Table E-2
Implementability Screening of Remedial Technologies and Process Options--Drinking Water

SEA\Table E-2.xls 1



HUMAN HEALTH ALTERNATIVES TECH MEMO, COUER D'ALENE BASIN, IDAHO
PUBLIC COMMENT DRAFT

General Response
Actions Remedial Technology Process Option Description Screening Comments

Table E-2
Implementability Screening of Remedial Technologies and Process Options--Drinking Water

Treatment (cont.) Wellhead Treatment
Filtration Contaminant  reduction achieved through removal of fine solids from 

water by filter or filtration medium. Potentially applicable.

Point-of-Use Treatment
Reverse Osmosis Lower contaminant concentration by forcing water through a 

selectively permeable membrane under high pressure.

Filtration Contaminant  reduction achieved through removal of fine solids from 
water by filter or filtration medium.

Provide New Supply Purveyor Hook-up Private Water Purveyor
Construct conveyance and arrange payment for water supply from 
private water purveyor. Not applicable.

Public Water Purveyor Construct conveyance for water supply from public water purveyor. Potentially applicable.

Well Drilling Deepen Existing Well
Remove pump and column from well, decontaminate well, advance 
wellbore to suitable alternative aquifer.

Potentially applicable with risk to 
deeper aquifer from overlying 
contamination.

Rehabilitate Existing Well
Remove/repair/decontaminate well components, redevelop and clean 
wellbore.

Abandon Existing Well Seal well in accordance with State water well requirements.

Drill New Well Permit, drill and construct new well into suitable alternative aquifer. Potentially applicable.

Water Importation Bottled Water Arrange payment and delivery of bottled water end user.

Monitoring Point-of-Use Monitoring Tap Sampling Sample and analyze water from individual end user taps.

Other Point Sampling Sample and analyze water from other individual end user sources.

SEA\Table E-2.xls 2



HUMAN HEALTH ALTERNATIVES TECH MEMO, COUER D'ALENE BASIN, IDAHO
PUBLIC COMMENT DRAFT

General Response 
Actions Remedial Technology Process Option Description Screening Comments

No Action None None No action is taken. Existing conditions persist. Potentially applicable.

Pamphlet Distribution Educational information regarding exposure routes and exposure 
prevention in the form of pamphlets is distributed to residents.

Public Information 
Updates

Press Releases Educational information regarding exposure routes and exposure 
prevention is distributed to residents via press releases.

Potentially applicable.

Public Meetings Public meetings are held to educate residents regarding exposure 
routes and exposure prevention.

Notice Posting The public is educated regarding exposure routes and exposure 
prevention in posted notices.

Access and Use 
Modification

Health Intervention Panhandle Health District 
Lead Health Intervention 
Program

Personal health and hygiene aids in the prevention of ingestion and 
inhalation of potentially contaminated dust are provided. Services 
also include biological monitoring and census with environmental 
and nursing follow-up.

Potentially applicable.
Community Health 
Protection Program (Kids 
First)

Program as described by Tsuji (1999). Program includes general 
community education and awareness, offer and encouragement of 
blood lead screening, and provision of case-specific follow up and 
intervention to identify sources for each individual, change 
behaviors effecting exposure, and remediate or address the actual 
source.

Hazard Isolation Limited Isolation Spaces with exposed soil that can become dust, such as basements, 
crawl spaces, and attics, are fitted with child-proof or locking 
entries to prevent access and exposure after exterior contaminant 
sources have been removed.

Complete Isolation Spaces with exposed soil that can become dust, such as basements, 
crawl spaces, and attics, are walled off or permanantly locked to 
prevent access and exposure after exterior contaminant sources 
have been removed. Potentially appicable.

Renovation Spaces with exposed soil that can become dust, such as basements 
and attics, are renovated to become livable areas that also prevent 
access and exposure after exterior contaminant sources have been 
removed.

Table E-3
Implementability Screeening of Remedial Technologies and Process Options - House Dust

SEA\Table E-3.xls 1



HUMAN HEALTH ALTERNATIVES TECH MEMO, COUER D'ALENE BASIN, IDAHO
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General Response 
Actions Remedial Technology Process Option Description Screening Comments

Table E-3
Implementability Screeening of Remedial Technologies and Process Options - House Dust

Temporary Move residents to a motel or apartment. Pay for most additional 
out-of-pocket expenses for a finite period of time, consistent with 
USEPA Guidance (1996a).

Relocation Potentially appicable.
Permanent Move residents to a new residence. Pay for out-of-pocket moving 

costs, temporary housing and meals, utility connections, mortgage 
purchase, and closing costs, consistent with the Uniform 
Relocation Act, as amended, and/or where compatible with city or 
county planning and zoning changes or requirements.

Containment Surface Controls Chemical Stabilization Chemical stabilizers sprayed on surfaces to coat, penetrate, and 
bind together dust particles. Chemical stabilizers include oil-in-
water emulsions and resin-in-water emulsions.

Oil-Based Dust Control Oil-based stabilizers sprayed on surfaces to coat, penetrate, and 
bind together dust particles.

Not applicable to residential 
interior remediation.

Water-Based Dust 
Control

Water-based stabilizers sprayed on surfaces to coat, penetrate, and 
bind together dust particles.

Synthetic Sealant A synthetic sealant is sprayed on surfaces to coat, penetrate, and 
bind together dust particles.

  Sand Cap--Crawl Space 
Soil

Crawl spaces containing exposed contaminated soil foundations 
that can become dust are isolated or sealed with a clean soil to 
prevent dust generation while preventing direct contact and 
exposure to soil. Includes monitoring to assess remedy success.

Potentially applicable.
Synthetic Cap--Crawl 
Space Soil

Crawl spaces containing exposed contaminated soil foundations 
that can become dust are isolated or sealed with a synthetic barrier 
or sealant (e.g., 10-mil plastic, reinforced nylon or shotcrete) to 
prevent dust generation while preventing direct contact and 
exposure to soil. Includes monitoring to assess remedy success.

SEA\Table E-3.xls 2
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Table E-3
Implementability Screeening of Remedial Technologies and Process Options - House Dust

Dust Volume 
Reduction

Decontamination Exterior and Interior 
Washing

Contaminated buildings professionally washed with a substance 
that removes contaminants upon rinsing. Exterior often done with 
pressurized stream of water, while interior is washed by hand. 
Includes monitoring to assess remedy success.

One-Time Cleaning of 
Hard Surfaces

Hard surfaces (uncarpeted flooring, table and counter tops, etc.) 
are professionally cleaned a single time after exterior and interior 
contaminant sources have been removed. Includes monitoring to 
assess remedy success.

Potentially applicable.

Periodic/Regular Cleaning 
of Hard Surfaces

Hard surfaces (uncarpeted flooring, table and counter tops, etc.) 
are professionally cleaned periodically/regularly after exterior and 
interior contaminant sources have been removed. Includes 
monitoring to assess remedy success.

One-Time Industrial 
Vacuuming

Residential living areas (including furniture) are professionally 
cleaned using industrial vacuum system with high efficiency 
particulate filters (HEPA) once after exterior contaminant sources 
have been removed. Includes monitoring to assess remedy success.

Periodic/Regular 
Industrial Vacuuming

Residential living areas (including furniture) are professionally 
cleaned using industrial vacuum system with high efficiency 
particulate filters (HEPA) on a regular/periodic basis after exterior 
contaminant sources have been removed. Includes monitoring to 
assess remedy success.

One-Time Heavy-Duty 
Vacuuming

Residential living areas (including furniture) are professionally 
cleaned using standard heavy-duty vaccuum system with high 
efficiency particulate filters (HEPA) a single time after exterior 
contaminant sources have been removed. Includes monitoring to 
assess remedy success.

Periodic/Regular Heavy-
Duty Vaccuuming

Residential living areas (including furniture) are professionally 
cleaned using standard heavy-duty vaccuum system with high 
efficiency particulate filters (HEPA) regularly/periodically after 
exterior contaminant sources have been removed. Includes 
monitoring to assess remedy success.

Potentially applicable.

On-Demand Self-
Checkout Heavy-Duty 
Vacuuming

Standard heavy-duty vacuum systems with high efficiency 
particulate filters (HEPA) available on-demand for self-checkout 
and use in the home by residents after exterior and interior 
contaminant sources have been removed.

SEA\Table E-3.xls 3
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General Response 
Actions Remedial Technology Process Option Description Screening Comments

Table E-3
Implementability Screeening of Remedial Technologies and Process Options - House Dust

Provision of Dust Mats Free dust mats that are easily vacuumed are provided for use in 
entryways to prevent/reduce  tracking of dust from outside the 
home to living areas.

Cleaning of 
Heating/Cooling Systems

Heating and cooling systems (including fans) are professionally 
cleaned after exterior and interior contaminant sources have been 
removed. Includes monitoring to assess remedy success.

Cleaning of 
Attic/Basement

Attics and basements are professionally cleaned after exterior and 
interior contaminant sources have been removed. Includes 

Remove/Replace 
Contaminated Flooring

Contaminated rugs, carpet, or other flooring is removed and 
replaced after exterior contaminant sources have been removed.

 Remove/Replace Remove/Replace Soft 
Furniture

Soft furniture that can trap dusts are removed and replaced after 
exterior and interior contaminant sources have been removed. Potentially applicable.

Remove/Replace 
Heating/Cooling Systems

Heating and cooling systems (including fans) are removed and 
replaced after exterior and interior contaminant sources have been 
removed.

Dust Volume 
Reduction Continued

Remove/Replace 
Attic/Basement Insulation

Attics and/or basements that contain insulation that cannot 
effectively be cleaned is removed and replaced after exterior and 
interior contaminant sources have been removed.

Remove/Replace 
Foundation

Foundations made from contaminated soil that can become dust are 
removed and replaced by appropriate foundation materials such as 
cinder blocks or concrete.

Potentially applicable.

Remove/Replace Crawl 
Space Soil

Crawl spaces containing exposed contaminated soil that can 
become dust are modified to remove the contaminated soil and 
replace it with clean uncontaminated soil.

Air Filtration Retrofit Heating and 
Cooling System with Air 
Purifying Filters

Installation of air purifying filters on heating/cooling systems to 
remove dust from air within the home after exterior and interior 
sources of contamination have been removed. Includes monitoring 
to assess remedy success.

Potentially applicable.
Portable Air Purifying 
Filtration Systems

Installation of portable individual air purifying filters to remove 
dust from air within the home after exterior and interior sources of 
contamination have been removed. Includes monitoring to assess 
remedy success.

SEA\Table E-3.xls 4
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 COST ESTIMATION METHODS AND ASSUMPTIONS

For the purposes of this FS, the total lifetime (30-year) cost of a remedy is considered to be the
sum of direct capital costs plus indirect capital costs plus operations and maintenance costs over
a 30-year period. Each of their cost elements is described below.

1  DIRECT CAPITAL COSTS

Direct capital costs consist of the contract labor, equipment, materials, and services and include
the contractor’s overhead and profit. Direct capital costs are also referred to as construction
costs. To develop direct capital costs, each remedial action component was broken into cost
components, and typical dimensions were identified for estimating quantities. The cost
components were estimated from expected material costs, assumed production rates, typical
labor and equipment crews, cost information developed from the Bunker Hill remediation
activities, and other historical costs of similar work. Labor rates are Washington State rates for
Spokane. The production rates are derived from cost estimating resources, including experience
with actual work for the crew size and equipment selected. Equipment rates are from Cost
Reference Guide for Construction Equipment (Dataquest, 2000). Labor and equipment rates
include markups for taxes, insurance, overhead, and profit. An unlisted items allowance was
included to account for miscellaneous items, including temporary slope protection and erosion
control during construction activities and monitoring well installation.

Assumptions applied to all costs include the following:

•  Costs are expressed in year 2000 dollars.

•  Work is performed during normal construction season of April through
November.

•  Standard 8-hour days for land-based construction and longer days, as needed, for
the dredging operations.

•  Work will be performed in significant contract packages. Small sites will be
consolidated into larger contracts. All of the contracts will be competitively bid.
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2  INDIRECT CAPITAL COSTS

Indirect capital costs consist of nonconstruction and overhead costs and contingency.
Nonconstruction and overhead costs include:

•  General requirements, which include mobilization and demobilization, QA/QC
requirements, temporary facilities, bonds, and insurance

•  Engineering

•  Construction management

•  Contract administration

Nonconstruction and overhead costs are anticipated to typically be in the range of 20 to 40
percent of the direct capital cost. Mobilization, engineering, construction management, and
temporary facilities costs typically increase as a percentage for direct capital cost as the size of
the project decreases. As a result, the nonconstruction and overhead costs percentage may be
greater than 40 percent for smaller projects.

A contingency allowance is included in a cost estimate for costs resulting from unanticipated or
changed conditions. Contingency allowances are typically 20 to 30 percent of the sum of the
direct capital costs and the nonconstruction and overhead costs for feasibility level cost
estimates. The total indirect capital cost is anticipated to be in the range of 40 to 80 percent of the
direct capital cost, based on nonconstruction and overhead costs of 20 to 40 percent and
contingency of 20 to 30 percent.

3  O&M COSTS

Operation and maintenance costs for the different remedial actions vary over a wide range.
Estimated present worth O&M costs have been developed assuming O&M time periods that vary
according to the requirements projected for individual alternatives. This is in accordance with
EPA’s recent guidance on cost estimates for feasibility studies (A Guide to Developing and
Documenting Cost Estimates During the Feasibility Study, EPA 540-R-00-002, OSWER
9355.0-75).
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I&I

INFORMATION AND INTERVENTION COST ESTMATE DETAILS
FOR COMBINED SOIL, DRINKING WATER, DUST, AND FISH ALTERNATIVES (1)

Program
Unit Total

Qty Unit Cost (2) Cost

 
Health Intervention Program 1 YR $315,000 $2,880,000
Institutional Control Program 1 YR $50,000 $700,000

Total Cost $3,580,000

(1) Information and Intervention (I & I) costs are estimated for a Basin-wide program that addresses soil, drinking water,
      house dust, and fish. I&I includes the Lead Health Prevention Program and Insitutional Control Program.  Since I&I is
      a component of all alternatives (except no action), the total cost of the program has been split between the four
      media of concern as follows:

Health Intervention Program Institutional Controls Program I & I Total Costs
        - Soil - Residential Yards 35% ($1,008,000) 50% ($350,000) $1,358,000
        - Soil - Recreational Areas 6% ($173,000) 10% ($70,000) $243,000
        - Soil - Other Common Use Areas 6% ($173,000) 20% ($140,000) $313,000
        - Drinking Water 10% ($288,000) 20% ($140,000) $428,000
        - House Dust 35% ($1,008,000) $1,008,000
        - Fish 8% ($230,000) $230,000

(2) Program unit cost per year is derived from the proposed State of Idaho Plan.

Yearly for 60 years

Comments

Yearly for 15 years

Soil Cost Estimate 10-16-00 R4.xls
Disk ID: D98-006 10/18/200011:56 AM



Total Cost for
Recreational Area Information & Interventiona Remedial Action

Springston Beach Site (West) $34,714 $34,714

Springston Beach Site (East) $34,714 $34,714

Thompson Lake $34,714 $34,714

Medimont $34,714 $34,714

Rainy Hill Picnic and Fishing Area $34,714 $34,714

Highway 3 Bridge Area $34,714 $34,714

Rose Lake Access Area $34,714 $34,714

Total $243,000

aInformation and Intervention costs for recreational areas are assumed to be equivalent to $243,000 of 
the total available funds for Information and Intervention for the Basin ($3,580,000), divided equally 
among the various recreational areas.

Estimated Costs Associated with Soil for Recreational Areas Remedial Action Alternative S2.



Subtotal Cost for Mobilization Contingency Administrative O&M Total Cost for
Recreational Area Information & Interventiona Access Restrictionsb Remedial Action 15% of Total 30% of Total 10% of Total Present Valuec Remedial Action

Springston Beach Site (West) $34,714 $30,000 $64,714 $4,500 $10,350 $3,450 $15,851 $98,866

Springston Beach Site (East) $34,714 $30,000 $64,714 $4,500 $10,350 $3,450 $15,851 $98,866

Thompson Lake $34,714 $30,000 $64,714 $4,500 $10,350 $3,450 $15,851 $98,866

Medimont $34,714 $30,000 $64,714 $4,500 $10,350 $3,450 $15,851 $98,866

Rainy Hill Picnic and Fishing Area $34,714 $30,000 $64,714 $4,500 $10,350 $3,450 $15,851 $98,866

Highway 3 Bridge Area $34,714 $30,000 $64,714 $4,500 $10,350 $3,450 $15,851 $98,866

Rose Lake Access Area $34,714 $30,000 $64,714 $4,500 $10,350 $3,450 $15,851 $98,866

Total $692,060

b3,000 LF of fencing at $10/LF is assumed for access restrictions.  

Estimated Costs Associated with Soils for Recreational Areas Remedial Action Alternative S3.

aInformation and Intervention costs for recreational areas are assumed to be equivalent to be $243,000 of total available funds for Information and Intervention for the Basin ($3,580,000), divided equally among 
the various recreational areas. Costs for Information and Intervention are not included in the calculation of mobilization, contingency, administrative, or O&M costs.

cO&M costs are the NPV of the maintenance costs for access restrictions. Maintenance costs are assumed to be 10 percent of the capital cost + mobilization for the first year, 5 percent per year for years 2 - 5, 
and 2.5 percent per year for years 6 - 30.



LIFE CYCLE COST CALCULATION-Recreational S3
SPRINGSTON BEACH SITE (WEST)
Series of Expenditures

Interest Rate 7.00%
Initial Investment $15,851

Year Annual Cost Notes Interest Expense Balance
1 $3,450 $1,110 $3,450 $13,511
2 $1,725 $946 $1,725 $12,732
3 $1,725 $891 $1,725 $11,898
4 $1,725 $833 $1,725 $11,006
5 $1,725 $770 $1,725 $10,051
6 $863 $704 $863 $9,892
7 $863 $692 $863 $9,722
8 $863 $681 $863 $9,540
9 $863 $668 $863 $9,346
10 $863 $654 $863 $9,137
11 $863 $640 $863 $8,914
12 $863 $624 $863 $8,676
13 $863 $607 $863 $8,421
14 $863 $589 $863 $8,148
15 $863 $570 $863 $7,856
16 $863 $550 $863 $7,543
17 $863 $528 $863 $7,208
18 $863 $505 $863 $6,851
19 $863 $480 $863 $6,468
20 $863 $453 $863 $6,058
21 $863 $424 $863 $5,619
22 $863 $393 $863 $5,150
23 $863 $361 $863 $4,648
24 $863 $325 $863 $4,111
25 $863 $288 $863 $3,536
26 $863 $248 $863 $2,921
27 $863 $205 $863 $2,263
28 $863 $158 $863 $1,559
29 $863 $109 $863 $806
30 $863 $56 $863 ($0)



LIFE CYCLE COST CALCULATION-Recreational S3
SPRINGSTON BEACH SITE (EAST)
Series of Expenditures

Interest Rate 7.00%
Initial Investment $15,851

Year Annual Cost Notes Interest Expense Balance
1 $3,450 $1,110 $3,450 $13,511
2 $1,725 $946 $1,725 $12,732
3 $1,725 $891 $1,725 $11,898
4 $1,725 $833 $1,725 $11,006
5 $1,725 $770 $1,725 $10,051
6 $863 $704 $863 $9,892
7 $863 $692 $863 $9,722
8 $863 $681 $863 $9,540
9 $863 $668 $863 $9,346
10 $863 $654 $863 $9,137
11 $863 $640 $863 $8,914
12 $863 $624 $863 $8,676
13 $863 $607 $863 $8,421
14 $863 $589 $863 $8,148
15 $863 $570 $863 $7,856
16 $863 $550 $863 $7,543
17 $863 $528 $863 $7,208
18 $863 $505 $863 $6,851
19 $863 $480 $863 $6,468
20 $863 $453 $863 $6,058
21 $863 $424 $863 $5,619
22 $863 $393 $863 $5,150
23 $863 $361 $863 $4,648
24 $863 $325 $863 $4,111
25 $863 $288 $863 $3,536
26 $863 $248 $863 $2,921
27 $863 $205 $863 $2,263
28 $863 $158 $863 $1,559
29 $863 $109 $863 $806
30 $863 $56 $863 ($0)



LIFE CYCLE COST CALCULATION-Recreational S3
THOMPSON LAKE
Series of Expenditures

Interest Rate 7.00%
Initial Investment $15,851

Year Annual Cost Notes Interest Expense Balance
1 $3,450 $1,110 $3,450 $13,511
2 $1,725 $946 $1,725 $12,732
3 $1,725 $891 $1,725 $11,898
4 $1,725 $833 $1,725 $11,006
5 $1,725 $770 $1,725 $10,051
6 $863 $704 $863 $9,892
7 $863 $692 $863 $9,722
8 $863 $681 $863 $9,540
9 $863 $668 $863 $9,346
10 $863 $654 $863 $9,137
11 $863 $640 $863 $8,914
12 $863 $624 $863 $8,676
13 $863 $607 $863 $8,421
14 $863 $589 $863 $8,148
15 $863 $570 $863 $7,856
16 $863 $550 $863 $7,543
17 $863 $528 $863 $7,208
18 $863 $505 $863 $6,851
19 $863 $480 $863 $6,468
20 $863 $453 $863 $6,058
21 $863 $424 $863 $5,619
22 $863 $393 $863 $5,150
23 $863 $361 $863 $4,648
24 $863 $325 $863 $4,111
25 $863 $288 $863 $3,536
26 $863 $248 $863 $2,921
27 $863 $205 $863 $2,263
28 $863 $158 $863 $1,559
29 $863 $109 $863 $806
30 $863 $56 $863 ($0)



LIFE CYCLE COST CALCULATION-Recreational S3
MEDIMONT
Series of Expenditures

Interest Rate 7.00%
Initial Investment $15,851

Year Annual Cost Notes Interest Expense Balance
1 $3,450 $1,110 $3,450 $13,511
2 $1,725 $946 $1,725 $12,732
3 $1,725 $891 $1,725 $11,898
4 $1,725 $833 $1,725 $11,006
5 $1,725 $770 $1,725 $10,051
6 $863 $704 $863 $9,892
7 $863 $692 $863 $9,722
8 $863 $681 $863 $9,540
9 $863 $668 $863 $9,346
10 $863 $654 $863 $9,137
11 $863 $640 $863 $8,914
12 $863 $624 $863 $8,676
13 $863 $607 $863 $8,421
14 $863 $589 $863 $8,148
15 $863 $570 $863 $7,856
16 $863 $550 $863 $7,543
17 $863 $528 $863 $7,208
18 $863 $505 $863 $6,851
19 $863 $480 $863 $6,468
20 $863 $453 $863 $6,058
21 $863 $424 $863 $5,619
22 $863 $393 $863 $5,150
23 $863 $361 $863 $4,648
24 $863 $325 $863 $4,111
25 $863 $288 $863 $3,536
26 $863 $248 $863 $2,921
27 $863 $205 $863 $2,263
28 $863 $158 $863 $1,559
29 $863 $109 $863 $806
30 $863 $56 $863 ($0)



LIFE CYCLE COST CALCULATION-Recreational S3
RAINY HILL PICNIC AND FISHING AREA
Series of Expenditures

Interest Rate 7.00%
Initial Investment $15,851

Year Annual Cost Notes Interest Expense Balance
1 $3,450 $1,110 $3,450 $13,511
2 $1,725 $946 $1,725 $12,732
3 $1,725 $891 $1,725 $11,898
4 $1,725 $833 $1,725 $11,006
5 $1,725 $770 $1,725 $10,051
6 $863 $704 $863 $9,892
7 $863 $692 $863 $9,722
8 $863 $681 $863 $9,540
9 $863 $668 $863 $9,346
10 $863 $654 $863 $9,137
11 $863 $640 $863 $8,914
12 $863 $624 $863 $8,676
13 $863 $607 $863 $8,421
14 $863 $589 $863 $8,148
15 $863 $570 $863 $7,856
16 $863 $550 $863 $7,543
17 $863 $528 $863 $7,208
18 $863 $505 $863 $6,851
19 $863 $480 $863 $6,468
20 $863 $453 $863 $6,058
21 $863 $424 $863 $5,619
22 $863 $393 $863 $5,150
23 $863 $361 $863 $4,648
24 $863 $325 $863 $4,111
25 $863 $288 $863 $3,536
26 $863 $248 $863 $2,921
27 $863 $205 $863 $2,263
28 $863 $158 $863 $1,559
29 $863 $109 $863 $806
30 $863 $56 $863 ($0)



LIFE CYCLE COST CALCULATION-Recreational S3
HIGHWAY 3 BRIDGE AREA
Series of Expenditures

Interest Rate 7.00%
Initial Investment $15,851

Year Annual Cost Notes Interest Expense Balance
1 $3,450 $1,110 $3,450 $13,511
2 $1,725 $946 $1,725 $12,732
3 $1,725 $891 $1,725 $11,898
4 $1,725 $833 $1,725 $11,006
5 $1,725 $770 $1,725 $10,051
6 $863 $704 $863 $9,892
7 $863 $692 $863 $9,722
8 $863 $681 $863 $9,540
9 $863 $668 $863 $9,346
10 $863 $654 $863 $9,137
11 $863 $640 $863 $8,914
12 $863 $624 $863 $8,676
13 $863 $607 $863 $8,421
14 $863 $589 $863 $8,148
15 $863 $570 $863 $7,856
16 $863 $550 $863 $7,543
17 $863 $528 $863 $7,208
18 $863 $505 $863 $6,851
19 $863 $480 $863 $6,468
20 $863 $453 $863 $6,058
21 $863 $424 $863 $5,619
22 $863 $393 $863 $5,150
23 $863 $361 $863 $4,648
24 $863 $325 $863 $4,111
25 $863 $288 $863 $3,536
26 $863 $248 $863 $2,921
27 $863 $205 $863 $2,263
28 $863 $158 $863 $1,559
29 $863 $109 $863 $806
30 $863 $56 $863 ($0)



LIFE CYCLE COST CALCULATION-Recreational S3
ROSE LAKE ACCESS AREA
Series of Expenditures

Interest Rate 7.00%
Initial Investment $15,851

Year Annual Cost Notes Interest Expense Balance
1 $3,450 $1,110 $3,450 $13,511
2 $1,725 $946 $1,725 $12,732
3 $1,725 $891 $1,725 $11,898
4 $1,725 $833 $1,725 $11,006
5 $1,725 $770 $1,725 $10,051
6 $863 $704 $863 $9,892
7 $863 $692 $863 $9,722
8 $863 $681 $863 $9,540
9 $863 $668 $863 $9,346
10 $863 $654 $863 $9,137
11 $863 $640 $863 $8,914
12 $863 $624 $863 $8,676
13 $863 $607 $863 $8,421
14 $863 $589 $863 $8,148
15 $863 $570 $863 $7,856
16 $863 $550 $863 $7,543
17 $863 $528 $863 $7,208
18 $863 $505 $863 $6,851
19 $863 $480 $863 $6,468
20 $863 $453 $863 $6,058
21 $863 $424 $863 $5,619
22 $863 $393 $863 $5,150
23 $863 $361 $863 $4,648
24 $863 $325 $863 $4,111
25 $863 $288 $863 $3,536
26 $863 $248 $863 $2,921
27 $863 $205 $863 $2,263
28 $863 $158 $863 $1,559
29 $863 $109 $863 $806
30 $863 $56 $863 ($0)



Subtotal Cost for Mobilization Contingency Administrative O&M Total Cost for
Recreational Area Information & Interventiona Access Restrictionsb Removal/Barriers Remedial Action 15% of Total 30% of Total 10% of Total Present Valuec Remedial Action

Springston Beach Site (West) $34,714 $10,000 $34,500 $79,214 $6,675 $15,353 $5,118 $23,513 $129,872

Springston Beach Site (East) $34,714 $10,000 $34,500 $79,214 $6,675 $15,353 $5,118 $23,513 $129,872

Thompson Lake $34,714 $10,000 $125,500 $170,214 $20,325 $46,748 $15,583 $71,595 $324,465

Medimont $34,714 $10,000 $134,500 $179,214 $21,675 $49,853 $16,618 $76,351 $343,710

Rainy Hill Picnic and Fishing Area $34,714 $10,000 $134,500 $179,214 $21,675 $49,853 $16,618 $76,351 $343,710

Highway 3 Bridge Area $34,714 $10,000 $148,000 $192,714 $23,700 $54,510 $18,170 $83,484 $372,578

Rose Lake Access Area $34,714 $10,000 $148,000 $192,714 $23,700 $54,510 $18,170 $83,484 $372,578

Total $2,016,785

b1,000 LF of fencing or other access restrictions at $10/LF is assumed for access restrictions.  

Options for Partial Removal and Barriers

Access Restrictions 1000 LF @ $10/LF $10,000
Riprap 75 LF @ $120/LF $9,000
Paved Parking Area 5000 SF @ $20/SF $100,000
Paved Boat Ramp 450 SF @ $30/SF $13,500
Picnic Tables $500 each $500
Partial Removal $22,500 lump sum (LS) $22,500

Summary of Options for Partial Removal Barriers at each Recreation Site

Springston Beach Site (West) Springston Beach Site (East) Thompson Lake Medimont Rainy Hill Area Highway 3 Bridge Rose Lake
Access Restrictions Access Restrictions Access Restrictions Access Restrictions Access Restrictions Access Restrictions Access Restrictions
6-Picnic Tables 6-Picnic Tables 6-Picnic Tables 6-Picnic Tables 6-Picnic Tables 6-Picnic Tables 6-Picnic Tables
Partial Removal-LS Partial Removal-LS Partial Removal-LS Partial Removal-LS Partial Removal-LS Partial Removal-LS Partial Removal-LS
Riprap Riprap Paved Parking Area Riprap Riprap Riprap Riprap

Paved Parking Area Paved Parking Area Paved Parking Area Paved Parking Area
Paved Boat Ramp Paved Boat Ramp

Estimated Costs Associated with Soils for Recreational Areas Remedial Action Alternative S4.

Cost Items

aInformation and Intervention costs for recreational areas are assumed to be equivalent to be $243,000 of total available funds for Information and Intervention for the Basin ($3,580,000), divided equally among the various recreational areas. Costs for 
Information and Intervention are not included in the calculation of mobilization, contingency, administrative, or O&M costs.

cO&M costs are the NPV of the maintenance costs for access restrictions and removal/barriers. Maintenance costs are assumed to be 10 percent of the capital cost + mobilization for the first year, 5 percent per year for years 2 - 5, and 2.5 percent per 
year for years 6 - 30.



LIFE CYCLE COST CALCULATION-Recreation S4
SPRINGSTON BEACH SITE (WEST)
Series of Expenditures

Interest Rate 7.00%
Initial Investment $23,513

Year Annual Cost Notes Interest Expense Balance
1 $5,118 $1,646 $5,118 $20,041
2 $2,559 $1,403 $2,559 $18,885
3 $2,559 $1,322 $2,559 $17,649
4 $2,559 $1,235 $2,559 $16,325
5 $2,559 $1,143 $2,559 $14,909
6 $1,279 $1,044 $1,279 $14,674
7 $1,279 $1,027 $1,279 $14,421
8 $1,279 $1,009 $1,279 $14,151
9 $1,279 $991 $1,279 $13,863
10 $1,279 $970 $1,279 $13,554
11 $1,279 $949 $1,279 $13,223
12 $1,279 $926 $1,279 $12,869
13 $1,279 $901 $1,279 $12,491
14 $1,279 $874 $1,279 $12,086
15 $1,279 $846 $1,279 $11,652
16 $1,279 $816 $1,279 $11,189
17 $1,279 $783 $1,279 $10,693
18 $1,279 $748 $1,279 $10,162
19 $1,279 $711 $1,279 $9,594
20 $1,279 $672 $1,279 $8,986
21 $1,279 $629 $1,279 $8,335
22 $1,279 $583 $1,279 $7,640
23 $1,279 $535 $1,279 $6,895
24 $1,279 $483 $1,279 $6,098
25 $1,279 $427 $1,279 $5,246
26 $1,279 $367 $1,279 $4,334
27 $1,279 $303 $1,279 $3,357
28 $1,279 $235 $1,279 $2,313
29 $1,279 $162 $1,279 $1,196
30 $1,279 $84 $1,279 ($0)



LIFE CYCLE COST CALCULATION-Recreational S4
SPRINGSTON BEACH SITE (EAST)
Series of Expenditures

Interest Rate 7.00%
Initial Investment $23,513

Year Annual Cost Notes Interest Expense Balance
1 $5,118 $1,646 $5,118 $20,041
2 $2,559 $1,403 $2,559 $18,885
3 $2,559 $1,322 $2,559 $17,649
4 $2,559 $1,235 $2,559 $16,325
5 $2,559 $1,143 $2,559 $14,909
6 $1,279 $1,044 $1,279 $14,674
7 $1,279 $1,027 $1,279 $14,421
8 $1,279 $1,009 $1,279 $14,151
9 $1,279 $991 $1,279 $13,863
10 $1,279 $970 $1,279 $13,554
11 $1,279 $949 $1,279 $13,223
12 $1,279 $926 $1,279 $12,869
13 $1,279 $901 $1,279 $12,491
14 $1,279 $874 $1,279 $12,086
15 $1,279 $846 $1,279 $11,652
16 $1,279 $816 $1,279 $11,189
17 $1,279 $783 $1,279 $10,693
18 $1,279 $748 $1,279 $10,162
19 $1,279 $711 $1,279 $9,594
20 $1,279 $672 $1,279 $8,986
21 $1,279 $629 $1,279 $8,335
22 $1,279 $583 $1,279 $7,640
23 $1,279 $535 $1,279 $6,895
24 $1,279 $483 $1,279 $6,098
25 $1,279 $427 $1,279 $5,246
26 $1,279 $367 $1,279 $4,334
27 $1,279 $303 $1,279 $3,357
28 $1,279 $235 $1,279 $2,313
29 $1,279 $162 $1,279 $1,196
30 $1,279 $84 $1,279 ($0)



LIFE CYCLE COST CALCULATION-Recreational S4
THOMPSON LAKE
Series of Expenditures

Interest Rate 7.00%
Initial Investment $71,595

Year Annual Cost Notes Interest Expense Balance
1 $15,583 $5,012 $15,583 $61,025
2 $7,791 $4,272 $7,791 $57,505
3 $7,791 $4,025 $7,791 $53,739
4 $7,791 $3,762 $7,791 $49,710
5 $7,791 $3,480 $7,791 $45,398
6 $3,896 $3,178 $3,896 $44,680
7 $3,896 $3,128 $3,896 $43,912
8 $3,896 $3,074 $3,896 $43,090
9 $3,896 $3,016 $3,896 $42,211
10 $3,896 $2,955 $3,896 $41,270
11 $3,896 $2,889 $3,896 $40,264
12 $3,896 $2,818 $3,896 $39,186
13 $3,896 $2,743 $3,896 $38,034
14 $3,896 $2,662 $3,896 $36,801
15 $3,896 $2,576 $3,896 $35,481
16 $3,896 $2,484 $3,896 $34,069
17 $3,896 $2,385 $3,896 $32,558
18 $3,896 $2,279 $3,896 $30,942
19 $3,896 $2,166 $3,896 $29,212
20 $3,896 $2,045 $3,896 $27,361
21 $3,896 $1,915 $3,896 $25,381
22 $3,896 $1,777 $3,896 $23,262
23 $3,896 $1,628 $3,896 $20,995
24 $3,896 $1,470 $3,896 $18,569
25 $3,896 $1,300 $3,896 $15,973
26 $3,896 $1,118 $3,896 $13,195
27 $3,896 $924 $3,896 $10,223
28 $3,896 $716 $3,896 $7,043
29 $3,896 $493 $3,896 $3,641
30 $3,896 $255 $3,896 ($0)



LIFE CYCLE COST CALCULATION-Recreational S4
MEDIMONT
Series of Expenditures

Interest Rate 7.00%
Initial Investment $76,351

Year Annual Cost Notes Interest Expense Balance
1 $16,618 $5,345 $16,618 $65,078
2 $8,309 $4,555 $8,309 $61,325
3 $8,309 $4,293 $8,309 $57,308
4 $8,309 $4,012 $8,309 $53,011
5 $8,309 $3,711 $8,309 $48,413
6 $4,154 $3,389 $4,154 $47,648
7 $4,154 $3,335 $4,154 $46,829
8 $4,154 $3,278 $4,154 $45,953
9 $4,154 $3,217 $4,154 $45,015
10 $4,154 $3,151 $4,154 $44,012
11 $4,154 $3,081 $4,154 $42,938
12 $4,154 $3,006 $4,154 $41,789
13 $4,154 $2,925 $4,154 $40,560
14 $4,154 $2,839 $4,154 $39,245
15 $4,154 $2,747 $4,154 $37,838
16 $4,154 $2,649 $4,154 $36,332
17 $4,154 $2,543 $4,154 $34,721
18 $4,154 $2,430 $4,154 $32,997
19 $4,154 $2,310 $4,154 $31,152
20 $4,154 $2,181 $4,154 $29,179
21 $4,154 $2,043 $4,154 $27,067
22 $4,154 $1,895 $4,154 $24,807
23 $4,154 $1,736 $4,154 $22,389
24 $4,154 $1,567 $4,154 $19,802
25 $4,154 $1,386 $4,154 $17,034
26 $4,154 $1,192 $4,154 $14,072
27 $4,154 $985 $4,154 $10,902
28 $4,154 $763 $4,154 $7,511
29 $4,154 $526 $4,154 $3,883
30 $4,154 $272 $4,154 ($0)



LIFE CYCLE COST CALCULATION-Recreational S4
RAINY HILL PICNIC AND FISHING AREA
Series of Expenditures

Interest Rate 7.00%
Initial Investment $76,351

Year Annual Cost Notes Interest Expense Balance
1 $16,618 $5,345 $16,618 $65,078
2 $8,309 $4,555 $8,309 $61,325
3 $8,309 $4,293 $8,309 $57,308
4 $8,309 $4,012 $8,309 $53,011
5 $8,309 $3,711 $8,309 $48,413
6 $4,154 $3,389 $4,154 $47,648
7 $4,154 $3,335 $4,154 $46,829
8 $4,154 $3,278 $4,154 $45,953
9 $4,154 $3,217 $4,154 $45,015
10 $4,154 $3,151 $4,154 $44,012
11 $4,154 $3,081 $4,154 $42,938
12 $4,154 $3,006 $4,154 $41,789
13 $4,154 $2,925 $4,154 $40,560
14 $4,154 $2,839 $4,154 $39,245
15 $4,154 $2,747 $4,154 $37,838
16 $4,154 $2,649 $4,154 $36,332
17 $4,154 $2,543 $4,154 $34,721
18 $4,154 $2,430 $4,154 $32,997
19 $4,154 $2,310 $4,154 $31,152
20 $4,154 $2,181 $4,154 $29,179
21 $4,154 $2,043 $4,154 $27,067
22 $4,154 $1,895 $4,154 $24,807
23 $4,154 $1,736 $4,154 $22,389
24 $4,154 $1,567 $4,154 $19,802
25 $4,154 $1,386 $4,154 $17,034
26 $4,154 $1,192 $4,154 $14,072
27 $4,154 $985 $4,154 $10,902
28 $4,154 $763 $4,154 $7,511
29 $4,154 $526 $4,154 $3,883
30 $4,154 $272 $4,154 ($0)



LIFE CYCLE COST CALCULATION-Recreational S4
HIGHWAY 3 BRIDGE AREA
Series of Expenditures

Interest Rate 7.00%
Initial Investment $83,484

Year Annual Cost Notes Interest Expense Balance
1 $18,170 $5,844 $18,170 $71,158
2 $9,085 $4,981 $9,085 $67,054
3 $9,085 $4,694 $9,085 $62,663
4 $9,085 $4,386 $9,085 $57,964
5 $9,085 $4,057 $9,085 $52,936
6 $4,543 $3,706 $4,543 $52,099
7 $4,543 $3,647 $4,543 $51,204
8 $4,543 $3,584 $4,543 $50,246
9 $4,543 $3,517 $4,543 $49,220
10 $4,543 $3,445 $4,543 $48,123
11 $4,543 $3,369 $4,543 $46,949
12 $4,543 $3,286 $4,543 $45,693
13 $4,543 $3,199 $4,543 $44,349
14 $4,543 $3,104 $4,543 $42,911
15 $4,543 $3,004 $4,543 $41,373
16 $4,543 $2,896 $4,543 $39,726
17 $4,543 $2,781 $4,543 $37,965
18 $4,543 $2,658 $4,543 $36,080
19 $4,543 $2,526 $4,543 $34,063
20 $4,543 $2,384 $4,543 $31,905
21 $4,543 $2,233 $4,543 $29,595
22 $4,543 $2,072 $4,543 $27,125
23 $4,543 $1,899 $4,543 $24,481
24 $4,543 $1,714 $4,543 $21,652
25 $4,543 $1,516 $4,543 $18,625
26 $4,543 $1,304 $4,543 $15,386
27 $4,543 $1,077 $4,543 $11,921
28 $4,543 $834 $4,543 $8,213
29 $4,543 $575 $4,543 $4,245
30 $4,543 $297 $4,543 ($0)



LIFE CYCLE COST CALCULATION-Recreational S4
ROSE LAKE ACCESS AREA
Series of Expenditures

Interest Rate 7.00%
Initial Investment $83,484

Year Annual Cost Notes Interest Expense Balance
1 $18,170 $5,844 $18,170 $71,158
2 $9,085 $4,981 $9,085 $67,054
3 $9,085 $4,694 $9,085 $62,663
4 $9,085 $4,386 $9,085 $57,964
5 $9,085 $4,057 $9,085 $52,936
6 $4,543 $3,706 $4,543 $52,099
7 $4,543 $3,647 $4,543 $51,204
8 $4,543 $3,584 $4,543 $50,246
9 $4,543 $3,517 $4,543 $49,220
10 $4,543 $3,445 $4,543 $48,123
11 $4,543 $3,369 $4,543 $46,949
12 $4,543 $3,286 $4,543 $45,693
13 $4,543 $3,199 $4,543 $44,349
14 $4,543 $3,104 $4,543 $42,911
15 $4,543 $3,004 $4,543 $41,373
16 $4,543 $2,896 $4,543 $39,726
17 $4,543 $2,781 $4,543 $37,965
18 $4,543 $2,658 $4,543 $36,080
19 $4,543 $2,526 $4,543 $34,063
20 $4,543 $2,384 $4,543 $31,905
21 $4,543 $2,233 $4,543 $29,595
22 $4,543 $2,072 $4,543 $27,125
23 $4,543 $1,899 $4,543 $24,481
24 $4,543 $1,714 $4,543 $21,652
25 $4,543 $1,516 $4,543 $18,625
26 $4,543 $1,304 $4,543 $15,386
27 $4,543 $1,077 $4,543 $11,921
28 $4,543 $834 $4,543 $8,213
29 $4,543 $575 $4,543 $4,245
30 $4,543 $297 $4,543 ($0)



Total Yards Subtotal Cost for Mobilization Contingency Administrative O&M Total Cost for
Investigation Area to Remediate Remedal Action 10% of Total 30% of Total 10% of Total Present Valueb Remedial Action

Residential

Lower Basin 230 $150,671 $0 $0 $0 $0 $150,671

Kingston 191 $125,122 $0 $0 $0 $0 $125,122

Side Gulches 256 $167,703 $0 $0 $0 $0 $167,703

Nine Mile 52 $34,065 $0 $0 $0 $0 $34,065

Mullan 307 $201,112 $0 $0 $0 $0 $201,112

Osburn 330 $216,179 $0 $0 $0 $0 $216,179

Silverton 108 $70,750 $0 $0 $0 $0 $70,750

Wallace 474 $310,512 $0 $0 $0 $0 $310,512

Canyon Creek 125 $81,886 $0 $0 $0 $0 $81,886

Total Yards 2,073

$5,182,500 $518,250 $1,710,225 $570,075 $0 $7,981,050

Total $9,339,050

b O&M costs are assumed to be minimal for this alternative.
c Assumes 5% of residences will be relocated at an average cost of $50,000 per residence plus costs for mobilization, contingency, and administration. 

2,073

Quantity of 
residences for I & I

Cost Associated with I & Ia

474

52

307 $201,112

125

330

108

230

191

256

$81,886

Relocation Subtotalc

$70,750

$310,512

$167,703

$34,065

Estimated Costs Associated with Soil for Residential Areas Remedial Action Alternative S2 with a PRG of 500 ppm Lead

a Information and Intervention costs for residential areas are assumed to be equivalent to $1,358,000 of the total available funds for Information and Intervention for the 
Basin ($3,580,000), divided proportionately among the areas of investigation according to the number of yards needing remediation.  Costs for Information and Intervention 
are not included in the calculation of mobilization, contingency, administrative, or O&M costs.

$150,671

$125,122

$216,179



Total Yards Subtotal Cost for Mobilization Contingency Administrative O&M Total Cost for
Investigation Area to Remediate Remedal Action 10% of Total 30% of Total 10% of Total Present Valueb Remedial Action

Residential

Lower Basin 213 $268,076 $0 $0 $0 $0 $268,076

Kingston 131 $164,873 $0 $0 $0 $0 $164,873

Side Gulches 50 $62,929 $0 $0 $0 $0 $62,929

Nine Mile 32 $40,274 $0 $0 $0 $0 $40,274

Mullan 181 $227,802 $0 $0 $0 $0 $227,802

Osburn 105 $132,150 $0 $0 $0 $0 $132,150

Silverton 36 $45,309 $0 $0 $0 $0 $45,309

Wallace 253 $318,419 $0 $0 $0 $0 $318,419

Canyon Creek 78 $98,169 $0 $0 $0 $0 $98,169

Total Yards 1,079

$2,697,500 $269,750 $890,175 $296,725 $0 $4,154,150

Total $5,512,150

b O&M costs are assumed to be minimal for this alternative.
c Assumes 5% of residences will be relocated at an average cost of $50,000 per residence plus costs for mobilization, contingency, and administration. 

1,079

a Information and Intervention costs for residential areas are assumed to be equivalent to $1,358,000 of the total available funds for Information and Intervention for the 
Basin ($3,580,000), divided proportionately among the areas of investigation according to the number of yards needing remediation.  Costs for Information and Intervention 
are not included in the calculation of mobilization, contingency, administrative, or O&M costs.

Estimated Costs Associated with Soil for Residential Areas Remedial Action Alternative S2 with a PRG of 1,000 ppm Lead

$268,076

$164,873

$132,150

$62,929

$40,274

Relocation Subtotalc

$45,309

$318,419

$98,169

213

131

50

78

105

36

Quantity of 
residences for I & I

Cost Associated with I & Ia

253

32

181 $227,802



Total Yards Subtotal Cost for Mobilization Contingency Administrative O&M Repository Re-contamination/ Total Cost for
Invest. Area to Remediate I & I Partial Removal I & Ia Partial Removal Remedial Action 10% of Total 30% of Total 10% of Total Present Valueb Cost Upgrades Remedial Action

Residential
45%

Lower Basin 230 230 219 $150,671 $4,849,560 $5,000,230 $484,956 $1,600,355 $533,452 $0 $94,343 $2,509,647 $10,222,983
25%

Kingston 191 191 181 $125,122 $5,129,841 $5,254,963 $512,984 $1,692,847 $564,282 $0 $89,839 $1,474,829 $9,589,745
23%

Side Gulches 256 256 243 $167,703 $5,397,771 $5,565,474 $539,777 $1,781,264 $593,755 $0 $103,094 $1,427,710 $10,011,075
23%

Nine Mile 52 52 49 $34,065 $1,396,606 $1,430,670 $139,661 $460,880 $153,627 $0 $30,809 $369,402 $2,585,049
10%

Mullan 307 307 292 $201,112 $8,245,346 $8,446,458 $824,535 $2,720,964 $906,988 $0 $196,081 $948,215 $14,043,241
5%

Osburn 330 330 314 $216,179 $6,958,064 $7,174,243 $695,806 $2,296,161 $765,387 $0 $132,895 $400,089 $11,464,582
15%

Silverton 108 108 103 $70,750 $1,925,266 $1,996,016 $192,527 $635,338 $211,779 $0 $43,493 $332,108 $3,411,261
18%

Wallace 474 474 450 $310,512 $9,994,310 $10,304,822 $999,431 $3,298,122 $1,099,374 $0 $192,985 $2,068,822 $17,963,557
3%

Canyon Creek 125 125 119 $81,886 $2,635,630 $2,717,516 $263,563 $869,758 $289,919 $0 $50,893 $90,929 $4,282,579

Total Yards 2,073 2,073 1,969

Relocation Subtotalc $5,182,500 $518,250 $1,710,225 $570,075 $0 $0 $0 $7,981,050

20-Year Repository Subtotald $200,668

Total $91,755,788
b O&M costs are assumed to be minimal for this alternative.
c Assumes 5% of homes to be remediated will be relocated at an average cost of $50,000 per residence plus costs for mobilization, contingency, and administration. 

Estimated Costs Associated with Soil for Residential Areas Remedial Action Alternative S4 with a PRG of 500 ppm Lead

Cost Associated with each option

d Assumes the Osburn and Lower Basin Repositories will remain operational for 20 years following completion of cleanup actions.  Costs for continued operation were assumed to be 10% per year of the 
capital + mobilization costs for each of the two repositories for 20 years followed by a 10-year operation and maintenance period with costs estimated as 10% of capital + mobilization costs for year 21, 
5% for years 22 - 25, and 2.5% for years 26 - 30.  Total costs for continued operation were calculated by subtracting standard operation and maintenance costs of each of the two repositories (10% of 
capital + mobilization costs for year 1, 5% for years 2 - 5, and 2.5% for years 6 - 10) from the costs for continued operation. 

a Information and Intervention costs for residential areas are assumed to be equivalent to $1,358,000 of the total available funds for Information and Intervention for the Basin ($3,580,000), divided 
proportionately among the areas of investigation according to the number of yards needing remediation.  Costs for Information and Intervention are not included in the calculation of mobilization, 
contingency, administrative, or O&M costs.

Quantity of residences in each option



Total Yards Subtotal Cost for Mobilization Contingency Administrative O&M Repository Re-contamination/ Total Cost for
Invest. Area to Remediate I & I Partial Removal I & Ia Partial Removal Remedial Action 10% of Total 30% of Total 10% of Total Present Valueb Cost Upgrades Remedial Action

Residential
45%

Lower Basin 213 213 202 $268,076 $4,491,114 $4,759,190 $449,111 $1,482,068 $494,023 $0 $88,659 $2,324,152 $9,597,202
25%

Kingston 131 131 124 $164,873 $3,518,372 $3,683,245 $351,837 $1,161,063 $387,021 $0 $64,358 $1,011,532 $6,659,057
23%

Side Gulches 50 50 48 $62,929 $1,054,252 $1,117,181 $105,425 $347,903 $115,968 $0 $29,993 $278,850 $1,995,319
23%

Nine Mile 32 32 30 $40,274 $859,450 $899,724 $85,945 $283,618 $94,539 $0 $22,315 $227,324 $1,613,467
10%

Mullan 181 181 172 $227,802 $4,861,263 $5,089,064 $486,126 $1,604,217 $534,739 $0 $134,078 $559,045 $8,407,269
5%

Osburn 105 105 100 $132,150 $2,213,929 $2,346,080 $221,393 $730,597 $243,532 $0 $62,985 $127,301 $3,731,887
15%

Silverton 36 36 34 $45,309 $641,755 $687,064 $64,176 $211,779 $70,593 $0 $21,595 $110,703 $1,165,910
18%

Wallace 253 253 240 $318,419 $5,334,516 $5,652,935 $533,452 $1,760,390 $586,797 $0 $129,934 $1,104,245 $9,767,752
3%

Canyon Creek 78 78 74 $98,169 $1,644,633 $1,742,802 $164,463 $542,729 $180,910 $0 $40,059 $56,740 $2,727,703

Total Yards 1,079 1,079 1,025

Relocation Subtotalc $2,697,500 $269,750 $890,175 $296,725 $0 $0 $0 $4,154,150

20-Year Repository Subtotald $109,094

Total $49,928,809
b O&M costs are assumed to be minimal for this alternative.
c Assumes 5% of residences will be relocated at an average cost of $50,000 per residence plus costs for mobilization, contingency, and administration. 
d Assumes the Osburn and Lower Basin Repositories will remain operational for 20 years following completion of cleanup actions.  Costs for continued operation were assumed to be 10% per year of the capital + 
mobilization costs for each of the two repositories for 20 years followed by a 10-year operation and maintenance period with costs estimated as 10% of capital + mobilization costs for year 21, 5% for years 22 - 25, 
and 2.5% for years 26 - 30.  Total costs for continued operation were calculated by subtracting standard operation and maintenance costs of each of the two repositories (10% of capital + mobilization costs for year 1, 
5% for years 2 - 5, and 2.5% for years 6 - 10) from the costs for continued operation. 

Estimated Costs Associated with Soil for Residential Areas Remedial Action Alternative S4 with a PRG of 1,000 ppm Lead

Cost Associated with each option

a Information and Intervention costs for residential areas are assumed to be equivalent to $1,358,000 of the total available funds for Information and Intervention for the Basin ($3,580,000), divided 
proportionately among the areas of investigation according to the number of yards needing remediation.  Costs for Information and Intervention are not included in the calculation of mobilization, 
contingency, administrative, or O&M costs.

Quantity of residences in each option



Total Yards Subtotal Cost for Mobilization Contingency Administrative O&M Repository Re-contamination/ Total Cost for
Invest. Area to Remediate I & I Complete Removal I & Ia Complete Removal Remedial Action 10% of Total 30% of Total 10% of Total Present Valueb Cost Upgrades Remedial Action

Residential
45%

Lower Basin 230 230 219 $150,671 $7,569,949 $7,720,620 $756,995 $2,498,083 $832,694 $0 $360,740 $3,917,449 $16,086,581
25%

Kingston 191 191 181 $125,122 $7,990,126 $8,115,248 $799,013 $2,636,742 $878,914 $0 $345,543 $2,297,161 $15,072,621
23%

Side Gulches 256 256 243 $167,703 $8,425,683 $8,593,385 $842,568 $2,780,475 $926,825 $0 $384,217 $2,228,593 $15,756,064
23%

Nine Mile 52 52 49 $34,065 $2,175,322 $2,209,387 $217,532 $717,856 $239,285 $0 $102,023 $575,373 $4,061,457
10%

Mullan 307 307 292 $201,112 $12,842,769 $13,043,881 $1,284,277 $4,238,114 $1,412,705 $0 $732,191 $1,476,918 $22,188,085
5%

Osburn 330 330 314 $216,179 $10,861,232 $11,077,411 $1,086,123 $3,584,206 $1,194,735 $0 $495,279 $624,521 $18,062,276
15%

Silverton 108 108 103 $70,750 $2,924,935 $2,995,685 $292,494 $965,229 $321,743 $0 $162,091 $504,551 $5,241,793
18%

Wallace 474 474 450 $310,512 $15,600,678 $15,911,190 $1,560,068 $5,148,224 $1,716,075 $0 $730,769 $3,229,340 $28,295,666
3%

Canyon Creek 125 125 119 $81,886 $4,114,103 $4,195,989 $411,410 $1,357,654 $452,551 $0 $192,713 $141,937 $6,752,255

Total Yards 2,073 2,073 1,969

Relocation Subtotalc $5,182,500 $518,250 $1,710,225 $570,075 $0 $0 $0 $7,981,050

20-Year Repository Subtotald $752,763

Total $140,250,611

b O&M costs are assumed to be minimal for this alternative.
c Assumes 5% of residences will be relocated at an average cost of $50,000 per residence plus costs for mobilization, contingency, and administration. 
d Assumes the Osburn and Lower Basin Repositories will remain operational for 20 years following completion of cleanup actions.  Costs for continued operation were assumed to be 10% per year of the capital + 
mobilization costs for each of the two repositories for 20 years followed by a 10-year operation and maintenance period with costs estimated as 10% of capital + mobilization costs for year 21, 5% for years 22 - 25, 
and 2.5% for years 26 - 30.  Total costs for continued operation were calculated by subtracting standard operation and maintenance costs of each of the two repositories (10% of capital + mobilization costs for year 1, 
5% for years 2 - 5, and 2.5% for years 6 - 10) from the costs for continued operation. 

Estimated Costs Associated with Soil for Residential Areas Remedial Action Alternative S5 with a PRG of 500 ppm Lead

Quantity of residences in each option Cost Associated with each option

a Information and Intervention costs for residential areas are assumed to be equivalent to $1,358,000 of the total available funds for Information and Intervention for the Basin ($3,580,000), divided 
proportionately among the areas of investigation according to the number of yards needing remediation.  Costs for Information and Intervention are not included in the calculation of mobilization, 
contingency, administrative, or O&M costs.



Total Yards Subtotal Cost for Mobilization Contingency Administrative O&M Repository Re-contamination/ Total Cost for
Invest. Area to Remediate I & I Complete Removal I & Ia Complete Removal Remedial Action 10% of Total 30% of Total 10% of Total Present Valueb Cost Upgrades Remedial Action

Residential
45%

Lower Basin 213 213 202 $268,076 $7,010,431 $7,278,507 $701,043 $2,313,442 $771,147 $0 $339,235 $3,627,898 $15,031,273
25%

Kingston 131 131 124 $164,873 $5,480,139 $5,645,012 $548,014 $1,808,446 $602,815 $0 $247,958 $1,575,540 $10,427,785
23%

Side Gulches 50 50 48 $62,929 $1,645,641 $1,708,570 $164,564 $543,062 $181,021 $0 $109,504 $435,272 $3,141,992
23%

Nine Mile 32 32 30 $40,274 $1,338,660 $1,378,934 $133,866 $441,758 $147,253 $0 $69,495 $354,076 $2,525,381
10%

Mullan 181 181 172 $227,802 $7,571,795 $7,799,597 $757,180 $2,498,692 $832,897 $0 $494,733 $870,756 $13,253,856
5%

Osburn 105 105 100 $132,150 $3,455,846 $3,587,997 $345,585 $1,140,429 $380,143 $0 $229,959 $198,711 $5,882,824
15%

Silverton 36 36 34 $45,309 $974,978 $1,020,287 $97,498 $321,743 $107,248 $0 $78,843 $168,184 $1,793,802
18%

Wallace 253 253 240 $318,419 $8,326,944 $8,645,363 $832,694 $2,747,892 $915,964 $0 $446,735 $1,723,677 $15,312,326
3%

Canyon Creek 78 78 74 $98,169 $2,567,200 $2,665,369 $256,720 $847,176 $282,392 $0 $137,729 $88,568 $4,277,954

Total Yards 1,079 1,079 1,025

Relocation Subtotalc $2,697,500 $269,750 $890,175 $296,725 $0 $0 $0 $4,154,150

20-Year Repository Subtotald $406,645

Total $76,207,987

b O&M costs are assumed to be minimal for this alternative.
c Assumes 5% of residences will be relocated at an average cost of $50,000 per residence plus costs for mobilization, contingency, and administration. 
d Assumes the Osburn and Lower Basin Repositories will remain operational for 20 years following completion of cleanup actions.  Costs for continued operation were assumed to be 10% per year of the capital + 
mobilization costs for each of the two repositories for 20 years followed by a 10-year operation and maintenance period with costs estimated as 10% of capital + mobilization costs for year 21, 5% for years 22 - 25, 
and 2.5% for years 26 - 30.  Total costs for continued operation were calculated by subtracting standard operation and maintenance costs of each of the two repositories (10% of capital + mobilization costs for year 
1, 5% for years 2 - 5, and 2.5% for years 6 - 10) from the costs for continued operation. 

Estimated Costs Associated with Soil for Residential Areas Remedial Action Alternative S5 with a PRG of 1,000 ppm Lead

Quantity of residences in each option Cost Associated with each option

a Information and Intervention costs for residential areas are assumed to be equivalent to $1,358,000 of the total available funds for Information and Intervention for the Basin ($3,580,000), divided 
proportionately among the areas of investigation according to the number of yards needing remediation.  Costs for Information and Intervention are not included in the calculation of mobilization, 
contingency, administrative, or O&M costs.



Estimated Quantities from Subtotal for Mobilization Contingency Administrative O&M Total Estimated
Repository  Remedial Action (CY) Repository Construction 10% of Total 10%  of total 10% of total Present Valuea Repository Costs

Nine Mile Repository - Assumed 8,599 $18,368 1,837 $2,020 $2,020 $6,563 $30,809
Nine Mile

Canyon Creek Repository - Assumed 77,981 $145,398 14,540 $15,994 $15,994 $51,952 $243,878
Canyon Creek
Wallace

Kingston Repository - Assumed 31,586 $53,561 5,356 $5,892 $5,892 $19,138 $89,839
Kingston

Osburn/Polaris Repository - Assumed 88,449 $166,626 16,663 $18,329 $18,329 $59,536 $279,482
Osburn
Silverton
Side Gulches

Mullan Repository (Assumed) 50,769 $116,902 11,690 $12,859 $12,859 $41,770 $196,081
Mullan

Lower Basin Repository (Assumed) 29,943 $56,247 5,625 $6,187 $6,187 $20,097 $94,343
Lower Basin

TOTAL $934,431

Costs Associated with Repository Construction and Maintenance for Residential Soils Alternative S4 for PRG of 500 ppm Lead

a 0&M includes costs for re-grading, re-seeding, transportation and placement of import materials, drainage system maintenance, and inspections. O&M costs are the NPV of these costs which 
are assumed to be 10 percent of the capital cost + mobilization for the first year, 5 percent per year for years 2 - 5, and 2.5 percent per year for years 6 - 10. 



Total CY for Residential Soils Alternative S4 Partial Removal Disposal with a PRG of 500 ppm Lead

Average Yard Yard (SF) Garden (SF) Quantitya Total (CY)b

Size (SF)
Lower Basin 3500 3300 200 219 29943

Kingston 4500 4300 200 181 31586

Side Gulches 3500 3300 200 243 33327

Nine Mile 4500 4300 200 49 8599

Mullan 4500 4300 200 292 50769

Osburn 3500 3300 200 314 42961

Silverton 3000 2800 200 103 12160

Wallace 3500 3300 200 450 61708

Canyon Creek 3500 3300 200 119 16273

aTotal yards needing remediation less 5% relocated
bAssumes a depth of excavation of 2 feet in garden areas and 1 foot in other yard areas.



  LIFE CYCLE COST CALCULATION-Nine Mile
Residential Soils Alternative S4 PRG = 500 ppm Lead
Series of Expenditures

Interest Rate 7.00%
Initial Investment $6,563

Year Annual Cos Notes Interest Expense Balance
1 $2,020 $459 $2,020 $5,002
2 $1,010 $350 $1,010 $4,342
3 $1,010 $304 $1,010 $3,635
4 $1,010 $254 $1,010 $2,880
5 $1,010 $202 $1,010 $2,071
6 $505 $145 $505 $1,711
7 $505 $120 $505 $1,326
8 $505 $93 $505 $913
9 $505 $64 $505 $472
10 $505 $33 $505 $0
11 $0 $0 $0 $0
12 $0 $0 $0 $0
13 $0 $0 $0 $0
14 $0 $0 $0 $0
15 $0 $0 $0 $0
16 $0 $0 $0 $0
17 $0 $0 $0 $0
18 $0 $0 $0 $0
19 $0 $0 $0 $0
20 $0 $0 $0 $0
21 $0 $0 $0 $0
22 $0 $0 $0 $0
23 $0 $0 $0 $0
24 $0 $0 $0 $0
25 $0 $0 $0 $0
26 $0 $0 $0 $0
27 $0 $0 $0 $0
28 $0 $0 $0 $0
29 $0 $0 $0 $0
30 $0 $0 $0 $0



  LIFE CYCLE COST CALCULATION-Canyon Creek 
Residential Soils Alternative S4 PRG = 500 ppm Lead
Series of Expenditures

Interest Rate 7.00%
Initial Investment $51,952

Year Annual Cos Notes Interest Expense Balance
1 $15,994 $3,637 $15,994 $39,595
2 $7,997 $2,772 $7,997 $34,369
3 $7,997 $2,406 $7,997 $28,778
4 $7,997 $2,014 $7,997 $22,796
5 $7,997 $1,596 $7,997 $16,394
6 $3,998 $1,148 $3,998 $13,544
7 $3,998 $948 $3,998 $10,493
8 $3,998 $735 $3,998 $7,229
9 $3,998 $506 $3,998 $3,737
10 $3,998 $262 $3,998 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Kingston
Residential Soils Alternative S4 PRG = 500 ppm Lead
Series of Expenditures

Interest Rate 7.00%
Initial Investment $19,138

Year Annual Cos Notes Interest Expense Balance
1 $5,892 $1,340 $5,892 $14,586
2 $2,946 $1,021 $2,946 $12,661
3 $2,946 $886 $2,946 $10,601
4 $2,946 $742 $2,946 $8,397
5 $2,946 $588 $2,946 $6,039
6 $1,473 $423 $1,473 $4,989
7 $1,473 $349 $1,473 $3,865
8 $1,473 $271 $1,473 $2,663
9 $1,473 $186 $1,473 $1,377
10 $1,473 $96 $1,473 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Osburn/Polaris
Residential Soils Alternative S4 PRG = 500 ppm Lead
Series of Expenditures

Interest Rate 7.00%
Initial Investment $59,536

Year Annual Cos Notes Interest Expense Balance
1 $18,329 $4,168 $18,329 $45,375
2 $9,164 $3,176 $9,164 $39,387
3 $9,164 $2,757 $9,164 $32,980
4 $9,164 $2,309 $9,164 $26,124
5 $9,164 $1,829 $9,164 $18,788
6 $4,582 $1,315 $4,582 $15,521
7 $4,582 $1,086 $4,582 $12,025
8 $4,582 $842 $4,582 $8,285
9 $4,582 $580 $4,582 $4,282
10 $4,582 $300 $4,582 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Mullan
Residential Soils Alternative S4 PRG = 500 ppm Lead
Series of Expenditures

Interest Rate 7.00%
Initial Investment $41,770

Year Annual Cos Notes Interest Expense Balance
1 $12,859 $2,924 $12,859 $31,834
2 $6,430 $2,228 $6,430 $27,633
3 $6,430 $1,934 $6,430 $23,138
4 $6,430 $1,620 $6,430 $18,328
5 $6,430 $1,283 $6,430 $13,181
6 $3,215 $923 $3,215 $10,889
7 $3,215 $762 $3,215 $8,437
8 $3,215 $591 $3,215 $5,812
9 $3,215 $407 $3,215 $3,004
10 $3,215 $210 $3,215 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Lower Basin
Residential Soils Alternative S4 PRG = 500 ppm Lead
Series of Expenditures

Interest Rate 7.00%
Initial Investment $20,097

Year Annual Cos Notes Interest Expense Balance
1 $6,187 $1,407 $6,187 $15,317
2 $3,094 $1,072 $3,094 $13,296
3 $3,094 $931 $3,094 $11,133
4 $3,094 $779 $3,094 $8,818
5 $3,094 $617 $3,094 $6,342
6 $1,547 $444 $1,547 $5,239
7 $1,547 $367 $1,547 $4,059
8 $1,547 $284 $1,547 $2,797
9 $1,547 $196 $1,547 $1,446
10 $1,547 $101 $1,547 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Osburn/Polaris
Cost for Keeping Osburn Repository Open for 20 Years
Residential Soils Alternative S4 PRG = 500 ppm Lead
Series of Expenditures

Interest Rate 7.00%
Initial Investment $209,561

Year Annual Cos Notes Interest Expense Balance
1 $18,329 $14,669 $18,329 $205,902
2 $18,329 $14,413 $18,329 $201,986
3 $18,329 $14,139 $18,329 $197,796
4 $18,329 $13,846 $18,329 $193,313
5 $18,329 $13,532 $18,329 $188,516
6 $18,329 $13,196 $18,329 $183,384
7 $18,329 $12,837 $18,329 $177,892
8 $18,329 $12,452 $18,329 $172,015
9 $18,329 $12,041 $18,329 $165,727
10 $18,329 $11,601 $18,329 $158,999
11 $18,329 $11,130 $18,329 $151,801
12 $18,329 $10,626 $18,329 $144,098
13 $18,329 $10,087 $18,329 $135,856
14 $18,329 $9,510 $18,329 $127,037
15 $18,329 $8,893 $18,329 $117,600
16 $18,329 $8,232 $18,329 $107,504
17 $18,329 $7,525 $18,329 $96,700
18 $18,329 $6,769 $18,329 $85,140
19 $18,329 $5,960 $18,329 $72,771
20 $18,329 $5,094 $18,329 $59,536
21 $18,329 $4,168 $18,329 $45,375
22 $9,164 $3,176 $9,164 $39,387
23 $9,164 $2,757 $9,164 $32,980
24 $9,164 $2,309 $9,164 $26,124
25 $9,164 $1,829 $9,164 $18,788
26 $4,582 $1,315 $4,582 $15,521
27 $4,582 $1,086 $4,582 $12,025
28 $4,582 $842 $4,582 $8,285
29 $4,582 $580 $4,582 $4,282
30 $4,582 $300 $4,582 ($0)



  LIFE CYCLE COST CALCULATION-Lower Basin
Cost for Keeping Repository Open for 20 Years
Residential Soils Alternative S4 PRG = 500 ppm Lead
Series of Expenditures

Interest Rate 7.00%
Initial Investment $70,740

Year Annual Cos Notes Interest Expense Balance
1 $6,187 $4,952 $6,187 $69,505
2 $6,187 $4,865 $6,187 $68,183
3 $6,187 $4,773 $6,187 $66,769
4 $6,187 $4,674 $6,187 $65,255
5 $6,187 $4,568 $6,187 $63,636
6 $6,187 $4,455 $6,187 $61,903
7 $6,187 $4,333 $6,187 $60,049
8 $6,187 $4,203 $6,187 $58,066
9 $6,187 $4,065 $6,187 $55,943
10 $6,187 $3,916 $6,187 $53,672
11 $6,187 $3,757 $6,187 $51,242
12 $6,187 $3,587 $6,187 $48,642
13 $6,187 $3,405 $6,187 $45,860
14 $6,187 $3,210 $6,187 $42,883
15 $6,187 $3,002 $6,187 $39,697
16 $6,187 $2,779 $6,187 $36,289
17 $6,187 $2,540 $6,187 $32,642
18 $6,187 $2,285 $6,187 $28,740
19 $6,187 $2,012 $6,187 $24,565
20 $6,187 $1,720 $6,187 $20,097
21 $6,187 $1,407 $6,187 $15,317
22 $3,094 $1,072 $3,094 $13,296
23 $3,094 $931 $3,094 $11,133
24 $3,094 $779 $3,094 $8,818
25 $3,094 $617 $3,094 $6,342
26 $1,547 $444 $1,547 $5,239
27 $1,547 $367 $1,547 $4,059
28 $1,547 $284 $1,547 $2,797
29 $1,547 $196 $1,547 $1,446
30 $1,547 $101 $1,547 ($0)



Estimated Quantities from Subtotal for Mobilization Contingency Administrative O&M Total Estimated
Repository  Remedial Action (CY) Repository Construction 10% of Total 10%  of total 10% of total Present Valuea Repository Costs

Nine Mile Repository - Assumed 5,292 $13,304 1,330 $1,463 $1,463 $4,754 $22,315
Nine Mile

Canyon Creek Repository - Assumed 49,210 $101,349 10,135 $11,148 $11,148 $36,213 $169,993
Canyon Creek
Wallace

Kingston Repository - Assumed 21,664 $38,370 3,837 $4,221 $4,221 $13,710 $64,358
Kingston

Osburn/Polaris Repository - Assumed 24,232 $68,307 6,831 $7,514 $7,514 $24,407 $114,572
Osburn
Silverton
Side Gulches

Mullan Repository (Assumed) 29,932 $79,937 7,994 $8,793 $8,793 $28,562 $134,078
Mullan

Lower Basin Repository (Assumed) 27,729 $52,858 5,286 $5,814 $5,814 $18,887 $88,659
Lower Basin

TOTAL $593,976

Costs Associated with Repository Construction and Maintenance for Residential Soils Alternative S4 for a PRG of 1,000 ppm Lead

a 0&M includes costs for re-grading, re-seeding, transportation and placement of import materials, drainage system maintenance, and inspections. O&M costs are the NPV of these costs 
which are assumed to be 10 percent of the capital cost + mobilization for the first year, 5 percent per year for years 2 - 5, and 2.5 percent per year for years 6 - 10. 



Total CY for Residential Soils Alternative S4 Partial Removal Disposal with PRG of 1,000 ppm Lead

Average Yard Yard (SF) Garden (SF) Quantitya Total (CY)b

Size (SF)
Lower Basin 3500 3300 200 202 27729

Kingston 4500 4300 200 124 21664

Side Gulches 3500 3300 200 48 6509

Nine Mile 4500 4300 200 30 5292

Mullan 4500 4300 200 172 29932

Osburn 3500 3300 200 100 13669

Silverton 3000 2800 200 34 4053

Wallace 3500 3300 200 240 32937

Canyon Creek 3500 3300 200 119 16273

aTotal yards needing remediation less 5% relocated
bAssumes a depth of excavation of 2 feet in garden areas and 1 foot in other yard areas.



  LIFE CYCLE COST CALCULATION-Nine Mile
Residential Soils Alternative S4 PRG = 1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $4,754

Year Annual Cos Notes Interest Expense Balance
1 $1,463 $333 $1,463 $3,623
2 $732 $254 $732 $3,145
3 $732 $220 $732 $2,633
4 $732 $184 $732 $2,086
5 $732 $146 $732 $1,500
6 $366 $105 $366 $1,239
7 $366 $87 $366 $960
8 $366 $67 $366 $661
9 $366 $46 $366 $342
10 $366 $24 $366 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Canyon Creek 
Residential Soils Alternative S4 PRG = 1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $36,213

Year Annual Cos Notes Interest Expense Balance
1 $11,148 $2,535 $11,148 $27,599
2 $5,574 $1,932 $5,574 $23,957
3 $5,574 $1,677 $5,574 $20,060
4 $5,574 $1,404 $5,574 $15,890
5 $5,574 $1,112 $5,574 $11,428
6 $2,787 $800 $2,787 $9,440
7 $2,787 $661 $2,787 $7,314
8 $2,787 $512 $2,787 $5,039
9 $2,787 $353 $2,787 $2,605
10 $2,787 $182 $2,787 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Kingston
Residential Soils Alternative S4 PRG = 1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $13,710

Year Annual Cos Notes Interest Expense Balance
1 $4,221 $960 $4,221 $10,449
2 $2,110 $731 $2,110 $9,070
3 $2,110 $635 $2,110 $7,594
4 $2,110 $532 $2,110 $6,016
5 $2,110 $421 $2,110 $4,326
6 $1,055 $303 $1,055 $3,574
7 $1,055 $250 $1,055 $2,769
8 $1,055 $194 $1,055 $1,908
9 $1,055 $134 $1,055 $986
10 $1,055 $69 $1,055 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Osburn/Polaris
Residential Soils Alternative S4 PRG  1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $24,407

Year Annual Cos Notes Interest Expense Balance
1 $7,514 $1,708 $7,514 $18,601
2 $3,757 $1,302 $3,757 $16,146
3 $3,757 $1,130 $3,757 $13,520
4 $3,757 $946 $3,757 $10,709
5 $3,757 $750 $3,757 $7,702
6 $1,878 $539 $1,878 $6,363
7 $1,878 $445 $1,878 $4,930
8 $1,878 $345 $1,878 $3,396
9 $1,878 $238 $1,878 $1,756
10 $1,878 $123 $1,878 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Mullan
Residential Soils Alternative S4 PRG = 1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $28,562

Year Annual Cos Notes Interest Expense Balance
1 $8,793 $1,999 $8,793 $21,768
2 $4,397 $1,524 $4,397 $18,895
3 $4,397 $1,323 $4,397 $15,822
4 $4,397 $1,108 $4,397 $12,533
5 $4,397 $877 $4,397 $9,013
6 $2,198 $631 $2,198 $7,446
7 $2,198 $521 $2,198 $5,769
8 $2,198 $404 $2,198 $3,974
9 $2,198 $278 $2,198 $2,054
10 $2,198 $144 $2,198 $0
11 $0 $0 $0 $0
12 $0 $0 $0 $0
13 $0 $0 $0 $0
14 $0 $0 $0 $0
15 $0 $0 $0 $0
16 $0 $0 $0 $0
17 $0 $0 $0 $0
18 $0 $0 $0 $0
19 $0 $0 $0 $0
20 $0 $0 $0 $0
21 $0 $0 $0 $0
22 $0 $0 $0 $0
23 $0 $0 $0 $0
24 $0 $0 $0 $0
25 $0 $0 $0 $0
26 $0 $0 $0 $0
27 $0 $0 $0 $0
28 $0 $0 $0 $0
29 $0 $0 $0 $0
30 $0 $0 $0 $0



  LIFE CYCLE COST CALCULATION-Lower Basin
Residential Soils Alternative S4 PRG = 1000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $18,887

Year Annual Cos Notes Interest Expense Balance
1 $5,814 $1,322 $5,814 $14,394
2 $2,907 $1,008 $2,907 $12,495
3 $2,907 $875 $2,907 $10,462
4 $2,907 $732 $2,907 $8,287
5 $2,907 $580 $2,907 $5,960
6 $1,454 $417 $1,454 $4,924
7 $1,454 $345 $1,454 $3,815
8 $1,454 $267 $1,454 $2,628
9 $1,454 $184 $1,454 $1,359
10 $1,454 $95 $1,454 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Osburn/Polaris
Cost for Keeping Repository Open for 20 Years
Residential Soils Alternative S4 PRG  1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $85,908

Year Annual Cos Notes Interest Expense Balance
1 $7,514 $6,014 $7,514 $84,408
2 $7,514 $5,909 $7,514 $82,803
3 $7,514 $5,796 $7,514 $81,085
4 $7,514 $5,676 $7,514 $79,248
5 $7,514 $5,547 $7,514 $77,281
6 $7,514 $5,410 $7,514 $75,177
7 $7,514 $5,262 $7,514 $72,926
8 $7,514 $5,105 $7,514 $70,517
9 $7,514 $4,936 $7,514 $67,939
10 $7,514 $4,756 $7,514 $65,181
11 $7,514 $4,563 $7,514 $62,230
12 $7,514 $4,356 $7,514 $59,072
13 $7,514 $4,135 $7,514 $55,693
14 $7,514 $3,899 $7,514 $52,078
15 $7,514 $3,645 $7,514 $48,210
16 $7,514 $3,375 $7,514 $44,071
17 $7,514 $3,085 $7,514 $39,642
18 $7,514 $2,775 $7,514 $34,903
19 $7,514 $2,443 $7,514 $29,832
20 $7,514 $2,088 $7,514 $24,407
21 $7,514 $1,708 $7,514 $18,601
22 $3,757 $1,302 $3,757 $16,146
23 $3,757 $1,130 $3,757 $13,520
24 $3,757 $946 $3,757 $10,709
25 $3,757 $750 $3,757 $7,702
26 $1,878 $539 $1,878 $6,363
27 $1,878 $445 $1,878 $4,930
28 $1,878 $345 $1,878 $3,396
29 $1,878 $238 $1,878 $1,756
30 $1,878 $123 $1,878 ($0)



  LIFE CYCLE COST CALCULATION-Lower Basin
Cost for Keeping Repository Open for 20 Years
Residential Soils Alternative S4 PRG = 1000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $66,478

Year Annual Cos Notes Interest Expense Balance
1 $5,814 $4,653 $5,814 $65,318
2 $5,814 $4,572 $5,814 $64,075
3 $5,814 $4,485 $5,814 $62,746
4 $5,814 $4,392 $5,814 $61,324
5 $5,814 $4,293 $5,814 $59,802
6 $5,814 $4,186 $5,814 $58,174
7 $5,814 $4,072 $5,814 $56,432
8 $5,814 $3,950 $5,814 $54,568
9 $5,814 $3,820 $5,814 $52,573
10 $5,814 $3,680 $5,814 $50,439
11 $5,814 $3,531 $5,814 $48,155
12 $5,814 $3,371 $5,814 $45,712
13 $5,814 $3,200 $5,814 $43,097
14 $5,814 $3,017 $5,814 $40,299
15 $5,814 $2,821 $5,814 $37,306
16 $5,814 $2,611 $5,814 $34,103
17 $5,814 $2,387 $5,814 $30,676
18 $5,814 $2,147 $5,814 $27,009
19 $5,814 $1,891 $5,814 $23,085
20 $5,814 $1,616 $5,814 $18,887
21 $5,814 $1,322 $5,814 $14,394
22 $2,907 $1,008 $2,907 $12,495
23 $2,907 $875 $2,907 $10,462
24 $2,907 $732 $2,907 $8,287
25 $2,907 $580 $2,907 $5,960
26 $1,454 $417 $1,454 $4,924
27 $1,454 $345 $1,454 $3,815
28 $1,454 $267 $1,454 $2,628
29 $1,454 $184 $1,454 $1,359
30 $1,454 $95 $1,454 ($0)



Unit Costs for Alternative S4 Partial Removal for Yard Remediation and Repositories - PRG = 500 ppm Lead

CdA Human Health - Soils (S4 - PRG of 500 ppm) Project Number:
 Unit Cost Report Date: 10/18/2000

Feasibility Level Cost Opinion

UNIT  MATERIAL LABOR/EQUIPMENT TOTAL
PRICE UNIT UNIT UNIT UNIT UNIT
CODE DESCRIPTION QUANTITY UNIT COST HOURS LABOR EQUIP COST TOTALS COMMENTS

YARD SOIL REMEDIATION
2800 SF Yard 1 EA 18,764.78$       18,764.78 Assume every home has 500 SF garden; Each plot is on level ground
200 SF Garden Excavate 1' from Yard, 2' from Garden

Site Preparation 2,800 SF 0.00 0.01 1.80 1.17 2.97 8,314.47 Remove fences, shrubs, yard fixtures, etc.
Excavate Yard 104 CY 0.00 0.02 4.20 2.73 6.93 718.65 hydraulic excavator @ 100cy/hr + 3 Laborer for area around house
Excavate Garden 15 CY 0.00 0.02 4.20 2.73 6.93 102.66
Grade Yard Soil Material 119 CY 15.00 0.01 1.71 1.13 17.84 2,114.83 allow for material cost, could vary widely
Cover with Sod 2,600 SF 0.23 0.0005 0.06 0.01 0.30 780.13 1" deep, bluegrass sod, Means, use 17,000sf/day production
Restore Fence 212 LF 2.49 0.02 1.89 0.35 4.73 1,001.48 Replace w/ 3' chain link fence, Means
Gate 1 EA 37.50 0.67 79.10 14.76 131.37 131.37 One Gate per Lot, Means
Restore Shrubs, Misc. 2,800 SF 0.00 0.01 1.01 0.19 1.20 3,361.78 Replace existing Shrubs, Yard Fixtures
Exterior Pressure Washing 1 EA 900.00 100.00 1,000.00 1,000.00 For removal of lead-based exterior paint
Miscellaneous 1 LS 413.13 0.00 826.27 0.00 1,239.40 1,239

3300 SF Yard 1 EA 22,194.78$       22,194.78 Assume every home has 500 SF garden; Each plot is on level ground
200 SF Garden Excavate 1' from Yard, 2' from Garden

Site Preparation 3,300 SF 0.00 0.01 1.80 1.17 2.97 9,799.20 Remove fences, shrubs, yard fixtures, etc.
Excavate Yard 122 CY 0.00 0.02 4.20 2.73 6.93 846.99 hydraulic excavator @ 100cy/hr + 3 Laborer for area around house
Excavate Garden 15 CY 0.00 0.02 4.20 2.73 6.93 102.66
Grade Yard Soil Material 137 CY 18.00 0.01 1.71 1.13 20.84 2,856.38
Cover with Sod 3,100 SF 0.23 0.0005 0.06 0.01 0.30 930.15 1" deep, bluegrass sod, Means
Restore Fence 230 LF 2.49 0.02 1.89 0.35 4.73 1,087.23 Replace w/ 3' chain link fence, Means
Gate 1 EA 37.50 0.67 79.10 14.76 131.37 131.37 One Gate per Lot, Means
Restore Shrubs, Misc. 3,300 SF 0.00 0.01 1.01 0.19 1.20 3,962.10 Place Shrubs, Yard Fixtures
Exterior Pressure Washing 1 EA 900.00 100.00 1,000.00 1,000.00 For removal of lead-based exterior paint
Miscellaneous 1 LS 492.90 0.00 985.80 0.00 1,478.71 1,479

4300 SF Yard 1 EA 28,271.37$       28,271.37 Assume every home has 500 SF garden; Each plot is on level ground
200 SF Garden Excavate 1' from Yard, 2' from Garden

Site Preparation 4,300 SF 0.00 0.01 1.80 1.17 2.97 12,768.65 Remove fences, shrubs, yard fixtures, etc.
Excavate Yard 159 CY 0.00 0.02 4.20 2.73 6.93 1,103.65 hydraulic excavator @ 100cy/hr + 3 Laborer for area around house
Excavate Garden 15 CY 0.00 0.02 4.20 2.73 6.93 102.66
Grade Yard Soil Material 174 CY 18.00 0.01 1.71 1.13 20.84 3,628.38
Cover with Sod 4,100 SF 0.23 0.0005 0.06 0.01 0.30 1,230.20 1" deep, bluegrass sod, Means
Restore Fence 262 LF 2.49 0.02 1.89 0.35 4.73 1,241.08 Replace w/ 3' chain link fence, Means
Gate 1 EA 37.50 0.67 79.10 14.76 131.37 131.37 One Gate per Lot, Means
Restore Shrubs, Misc. 4,300 SF 0.00 0.01 1.01 0.19 1.20 5,162.74 Place Shrubs, Yard Fixtures
Exterior Pressure Washing 1 EA 900.00 100.00 1,000.00 1,000.00 For removal of lead-based exterior paint
Miscellaneous 1 LS 634.22 0.00 1,268.44 0.00 1,902.65 1,903

REPOSITORY

Mullan Repository - Assumed 50,769 CY 2.30$                116,902 Unit Cost Calc. By CY
8 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 8 AC 0.00 1.500 267.03 345.04 612.07 4,897 clearing, grubbing
Grade at Repository 50,769 CY 0.00 0.010 0.46 0.93 1.39 70,663 1-dozer @ 100cy/hr
Temporary Erosion Control 8 AC 300.00 0.000 0.00 0.00 300.00 2,400
Hydroseed 38,720 SY 0.30 0.00 0.00 0.00 0.30 11,616 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 4,479 0 4,479 0 8,958 8,958

Nine Mile Repository - Assumed 8,599 CY 2.14$                18,368 Unit Cost Calc. By CY



Unit Costs for Alternative S4 Partial Removal for Yard Remediation and Repositories - PRG = 500 ppm Lead

UNIT  MATERIAL LABOR/EQUIPMENT TOTAL
PRICE UNIT UNIT UNIT UNIT UNIT
CODE DESCRIPTION QUANTITY UNIT COST HOURS LABOR EQUIP COST TOTALS COMMENTS

2 AC
Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 2 AC 0.00 1.500 267.03 345.04 612.07 1,224 clearing, grubbing
Grade at Repository 8,599 CY 0.00 0.010 0.46 0.93 1.39 11,969 1-dozer @ 100cy/hr
Temporary Erosion Control 2 AC 300.00 0.000 0.00 0.00 300.00 600
Hydroseed 9,680 SY 0.30 0.00 0.00 0.00 0.30 2,904 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 835 0 835 0 1,670 1,670

Canyon Creek Repository - Assumed 77,981 CY 1.86$                145,398 Unit Cost Calc. By CY
10 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 10 AC 0.00 1.500 267.03 345.04 612.07 6,121 clearing, grubbing
Grade at Repository 77,981 CY 0.00 0.010 0.46 0.93 1.39 108,539 1-dozer @ 100cy/hr
Temporary Erosion Control 10 AC 300.00 0.000 0.00 0.00 300.00 3,000
Hydroseed 48,400 SY 0.30 0.00 0.00 0.00 0.30 14,520 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 6,609 0 6,609 0 13,218 13,218

Kingston Repository - Assumed 31,586 CY 1.70$                53,561 Unit Cost Calc. By CY
2 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 2 AC 0.00 1.500 267.03 345.04 612.07 1,224 clearing, grubbing
Grade at Repository 31,586 CY 0.00 0.010 0.46 0.93 1.39 43,963 1-dozer @ 100cy/hr
Temporary Erosion Control 2 AC 300.00 0.000 0.00 0.00 300.00 600
Hydroseed 9,680 SY 0.30 0.00 0.00 0.00 0.30 2,904 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 2,435 0 2,435 0 4,869 4,869

Lower Basin Repository - Assumed 29,943 CY 1.88$                56,247 Unit Cost Calc. By CY
4 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 4 AC 0.00 1.500 267.03 345.04 612.07 2,448 clearing, grubbing
Grade at Repository 29,943 CY 0.00 0.010 0.46 0.93 1.39 41,676 1-dozer @ 100cy/hr
Temporary Erosion Control 4 AC 300.00 0.000 0.00 0.00 300.00 1,200
Hydroseed 19,360 SY 0.30 0.00 0.00 0.00 0.30 5,808 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 2,557 0 2,557 0 5,113 5,113

Osburn/Polaris Repository - Assumed 88,449 CY 1.88$                166,626 Unit Cost Calc. By CY
12 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 12 AC 0.00 1.500 267.03 345.04 612.07 7,345 clearing, grubbing
Grade at Repository 88,449 CY 0.00 0.010 0.46 0.93 1.39 123,108 1-dozer @ 100cy/hr
Temporary Erosion Control 12 AC 300.00 0.000 0.00 0.00 300.00 3,600
Hydroseed 58,080 SY 0.30 0.00 0.00 0.00 0.30 17,424 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 7,574 0 7,574 0 15,148 15,148

Haul to Repository, One Way 1 CY 0.98$                1 One way - 10 trucks, cost per CY mile=
Haul to Repository 1 CY 0.00 0.0011 0.50 0.48 0.98 1 Higher cost due to residential driving and smaller less efficient

loading equipment at Yard sites.

287,326 Total CY for remediation
563,158 Haul costs @ 1.00 per CY times 2 for round trip
557,103 Total cost for repository construction/capping



Unit Costs for Alternative S4 Partial Removal for Yard Remediation and Repositories - PRG = 1,000 ppm Lead

CdA Human Health - Soils (S4 - PRG of 1,000 ppm) Project Number:
 Unit Cost Report Date: 10/18/2000

Feasibility Level Cost Opinion

UNIT  MATERIAL LABOR/EQUIPMENT TOTAL
PRICE UNIT UNIT UNIT UNIT UNIT
CODE DESCRIPTION QUANTITY UNIT COST HOURS LABOR EQUIP COST TOTALS COMMENTS

YARD SOIL REMEDIATION
2800 SF Yard 1 EA 18,764.78$       18,764.78 Assume every home has 500 SF garden; Each plot is on level ground
200 SF Garden Excavate 1' from Yard, 2' from Garden

Site Preparation 2,800 SF 0.00 0.01 1.80 1.17 2.97 8,314.47 Remove fences, shrubs, yard fixtures, etc.
Excavate Yard 104 CY 0.00 0.02 4.20 2.73 6.93 718.65 hydraulic excavator @ 100cy/hr + 3 Laborer for area around house
Excavate Garden 15 CY 0.00 0.02 4.20 2.73 6.93 102.66
Grade Yard Soil Material 119 CY 15.00 0.01 1.71 1.13 17.84 2,114.83 allow for material cost, could vary widely
Cover with Sod 2,600 SF 0.23 0.0005 0.06 0.01 0.30 780.13 1" deep, bluegrass sod, Means, use 17,000sf/day production
Restore Fence 212 LF 2.49 0.02 1.89 0.35 4.73 1,001.48 Replace w/ 3' chain link fence, Means
Gate 1 EA 37.50 0.67 79.10 14.76 131.37 131.37 One Gate per Lot, Means
Restore Shrubs, Misc. 2,800 SF 0.00 0.01 1.01 0.19 1.20 3,361.78 Replace existing Shrubs, Yard Fixtures
Exterior Pressure Washing 1 EA 900.00 100.00 1,000.00 1,000.00 For removal of lead-based exterior paint
Miscellaneous 1 LS 413.13 0.00 826.27 0.00 1,239.40 1,239

3300 SF Yard 1 EA 22,194.78$       22,194.78 Assume every home has 500 SF garden; Each plot is on level ground
200 SF Garden Excavate 1' from Yard, 2' from Garden

Site Preparation 3,300 SF 0.00 0.01 1.80 1.17 2.97 9,799.20 Remove fences, shrubs, yard fixtures, etc.
Excavate Yard 122 CY 0.00 0.02 4.20 2.73 6.93 846.99 hydraulic excavator @ 100cy/hr + 3 Laborer for area around house
Excavate Garden 15 CY 0.00 0.02 4.20 2.73 6.93 102.66
Grade Yard Soil Material 137 CY 18.00 0.01 1.71 1.13 20.84 2,856.38
Cover with Sod 3,100 SF 0.23 0.0005 0.06 0.01 0.30 930.15 1" deep, bluegrass sod, Means
Restore Fence 230 LF 2.49 0.02 1.89 0.35 4.73 1,087.23 Replace w/ 3' chain link fence, Means
Gate 1 EA 37.50 0.67 79.10 14.76 131.37 131.37 One Gate per Lot, Means
Restore Shrubs, Misc. 3,300 SF 0.00 0.01 1.01 0.19 1.20 3,962.10 Place Shrubs, Yard Fixtures
Exterior Pressure Washing 1 EA 900.00 100.00 1,000.00 1,000.00 For removal of lead-based exterior paint
Miscellaneous 1 LS 492.90 0.00 985.80 0.00 1,478.71 1,479

4300 SF Yard 1 EA 28,271.37$       28,271.37 Assume every home has 500 SF garden; Each plot is on level ground
200 SF Garden Excavate 1' from Yard, 2' from Garden

Site Preparation 4,300 SF 0.00 0.01 1.80 1.17 2.97 12,768.65 Remove fences, shrubs, yard fixtures, etc.
Excavate Yard 159 CY 0.00 0.02 4.20 2.73 6.93 1,103.65 hydraulic excavator @ 100cy/hr + 3 Laborer for area around house
Excavate Garden 15 CY 0.00 0.02 4.20 2.73 6.93 102.66
Grade Yard Soil Material 174 CY 18.00 0.01 1.71 1.13 20.84 3,628.38
Cover with Sod 4,100 SF 0.23 0.0005 0.06 0.01 0.30 1,230.20 1" deep, bluegrass sod, Means
Restore Fence 262 LF 2.49 0.02 1.89 0.35 4.73 1,241.08 Replace w/ 3' chain link fence, Means
Gate 1 EA 37.50 0.67 79.10 14.76 131.37 131.37 One Gate per Lot, Means
Restore Shrubs, Misc. 4,300 SF 0.00 0.01 1.01 0.19 1.20 5,162.74 Place Shrubs, Yard Fixtures
Exterior Pressure Washing 1 EA 900.00 100.00 1,000.00 1,000.00 For removal of lead-based exterior paint
Miscellaneous 1 LS 634.22 0.00 1,268.44 0.00 1,902.65 1,903

REPOSITORY

Mullan Repository - Assumed 29,932 CY 2.67$                79,937 Unit Cost Calc. By CY
8 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 8 AC 0.00 1.500 267.03 345.04 612.07 4,897 clearing, grubbing
Grade at Repository 29,932 CY 0.00 0.010 0.46 0.93 1.39 41,661 1-dozer @ 100cy/hr
Temporary Erosion Control 8 AC 300.00 0.000 0.00 0.00 300.00 2,400
Hydroseed 38,720 SY 0.30 0.00 0.00 0.00 0.30 11,616 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 3,029 0 3,029 0 6,057 6,057

Nine Mile Repository - Assumed 5,292 CY 2.51$                13,304 Unit Cost Calc. By CY



Unit Costs for Alternative S4 Partial Removal for Yard Remediation and Repositories - PRG = 1,000 ppm Lead

UNIT  MATERIAL LABOR/EQUIPMENT TOTAL
PRICE UNIT UNIT UNIT UNIT UNIT
CODE DESCRIPTION QUANTITY UNIT COST HOURS LABOR EQUIP COST TOTALS COMMENTS

2 AC
Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 2 AC 0.00 1.500 267.03 345.04 612.07 1,224 clearing, grubbing
Grade at Repository 5,292 CY 0.00 0.010 0.46 0.93 1.39 7,366 1-dozer @ 100cy/hr
Temporary Erosion Control 2 AC 300.00 0.000 0.00 0.00 300.00 600
Hydroseed 9,680 SY 0.30 0.00 0.00 0.00 0.30 2,904 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 605 0 605 0 1,209 1,209

Canyon Creek Repository - Assumed 49,210 CY 2.06$                101,349 Unit Cost Calc. By CY
10 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 10 AC 0.00 1.500 267.03 345.04 612.07 6,121 clearing, grubbing
Grade at Repository 49,210 CY 0.00 0.010 0.46 0.93 1.39 68,494 1-dozer @ 100cy/hr
Temporary Erosion Control 10 AC 300.00 0.000 0.00 0.00 300.00 3,000
Hydroseed 48,400 SY 0.30 0.00 0.00 0.00 0.30 14,520 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 4,607 0 4,607 0 9,214 9,214

Kingston Repository - Assumed 21,664 CY 1.77$                38,370 Unit Cost Calc. By CY
2 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 2 AC 0.00 1.500 267.03 345.04 612.07 1,224 clearing, grubbing
Grade at Repository 21,664 CY 0.00 0.010 0.46 0.93 1.39 30,153 1-dozer @ 100cy/hr
Temporary Erosion Control 2 AC 300.00 0.000 0.00 0.00 300.00 600
Hydroseed 9,680 SY 0.30 0.00 0.00 0.00 0.30 2,904 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 1,744 0 1,744 0 3,488 3,488

Lower Basin Repository - Assumed 27,729 CY 1.91$                52,858 Unit Cost Calc. By CY
4 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 4 AC 0.00 1.500 267.03 345.04 612.07 2,448 clearing, grubbing
Grade at Repository 27,729 CY 0.00 0.010 0.46 0.93 1.39 38,596 1-dozer @ 100cy/hr
Temporary Erosion Control 4 AC 300.00 0.000 0.00 0.00 300.00 1,200
Hydroseed 19,360 SY 0.30 0.00 0.00 0.00 0.30 5,808 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 2,403 0 2,403 0 4,805 4,805

Osburn/Polaris Repository - Assumed 24,232 CY 2.82$                68,307 Unit Cost Calc. By CY
12 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 12 AC 0.00 1.500 267.03 345.04 612.07 7,345 clearing, grubbing
Grade at Repository 24,232 CY 0.00 0.010 0.46 0.93 1.39 33,728 1-dozer @ 100cy/hr
Temporary Erosion Control 12 AC 300.00 0.000 0.00 0.00 300.00 3,600
Hydroseed 58,080 SY 0.30 0.00 0.00 0.00 0.30 17,424 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 3,105 0 3,105 0 6,210 6,210

Haul to Repository, One Way 1 CY 0.98$                1 One way - 10 trucks, cost per CY mile=
Haul to Repository 1 CY 0.00 0.0011 0.50 0.48 0.98 1 Higher cost due to residential driving and smaller less efficient

loading equipment at Yard sites.

158,059 Total CY for remediation
309,795 Haul costs @ 1.00 per CY times 2 for round trip
354,125 Total cost for repository construction/capping



Estimated Quantities from Subtotal for Mobilization Contingency Administrative O&M Total Estimated
Repository  Remedial Action (CY) Repository Construction 10% of Total 10% of total 10% of total Present Valuea Repository Costs

Nine Mile Repository - Assumed 32,933 $60,826 $6,083 $6,691 $6,691 $21,733 $102,023
Nine Mile

Canyon Creek Repository - Assumed 295,063 $550,575 $55,058 $60,563 $60,563 $196,724 $923,483
Canyon Creek
Wallace

Kingston Repository - Assumed 120,967 $206,011 $20,601 $22,661 $22,661 $73,609 $345,543
Kingston

Osburn/Polaris Repository - Assumed 334,259 $620,988 $62,099 $68,309 $68,309 $221,883 $1,041,587
Osburn
Silverton
Side Gulches

Mullan Repository (Assumed) 194,433 $436,528 $43,653 $48,018 $48,018 $155,974 $732,191
Mullan

Lower Basin Repository (Assumed) 113,296 $215,071 $21,507 $23,658 $23,658 $76,846 $360,740
Lower Basin

TOTAL $3,505,567

Costs Associated with Repository Construction and Maintenance for Residential Soils Alternative S5 with PRG of 500 ppm Lead

a 0&M includes costs for re-grading, re-seeding, transportation and placement of import materials, drainage system maintenance, and inspections. O&M costs are the NPV of these costs 
which are assumed to be 10 percent of the capital cost + mobilization for the first year, 5 percent per year for years 2 - 5, and 2.5 percent per year for years 6 - 10. 



Total CY for Residential Soils Alternative S5 Complete Removal Disposal with PRG of 500 ppm Lead

Average Yard Yard (SF) Garden (SF) Quantitya Total (CY)b

Size (SF)
Lower Basin 3500 3300 200 219 113296

Kingston 4500 4300 200 181 120967

Side Gulches 3500 3300 200 243 126104

Nine Mile 4500 4300 200 49 32933

Mullan 4500 4300 200 292 194433

Osburn 3500 3300 200 314 162556

Silverton 3000 2800 200 103 45600

Wallace 3500 3300 200 450 233489

Canyon Creek 3500 3300 200 119 61574

aTotal yards needing remediation less 5% relocated
bAssumes a depth of excavation of 4 feet over entire yard.



  LIFE CYCLE COST CALCULATION-Nine Mile
Residential Soils Alternative S5 PRG = 500 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $21,733

Year Annual Cos Notes Interest Expense Balance
1 $6,691 $1,521 $6,691 $16,564
2 $3,345 $1,159 $3,345 $14,378
3 $3,345 $1,006 $3,345 $12,039
4 $3,345 $843 $3,345 $9,536
5 $3,345 $668 $3,345 $6,858
6 $1,673 $480 $1,673 $5,666
7 $1,673 $397 $1,673 $4,390
8 $1,673 $307 $1,673 $3,024
9 $1,673 $212 $1,673 $1,563
10 $1,673 $109 $1,673 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Canyon Creek
Residential Soils Alternative S5 PRG = 500 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $196,724

Year Annual Cos Notes Interest Expense Balance
1 $60,563 $13,771 $60,563 $149,931
2 $30,282 $10,495 $30,282 $130,145
3 $30,282 $9,110 $30,282 $108,973
4 $30,282 $7,628 $30,282 $86,320
5 $30,282 $6,042 $30,282 $62,080
6 $15,141 $4,346 $15,141 $51,285
7 $15,141 $3,590 $15,141 $39,734
8 $15,141 $2,781 $15,141 $27,375
9 $15,141 $1,916 $15,141 $14,150
10 $15,141 $991 $15,141 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Kingston
Residential Soils Alternative S5 PRG = 500 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $73,609

Year Annual Cos Notes Interest Expense Balance
1 $22,661 $5,153 $22,661 $56,100
2 $11,331 $3,927 $11,331 $48,697
3 $11,331 $3,409 $11,331 $40,775
4 $11,331 $2,854 $11,331 $32,299
5 $11,331 $2,261 $11,331 $23,229
6 $5,665 $1,626 $5,665 $19,190
7 $5,665 $1,343 $5,665 $14,868
8 $5,665 $1,041 $5,665 $10,243
9 $5,665 $717 $5,665 $5,295
10 $5,665 $371 $5,665 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Osburn/Polaris
Residential Soils Alternative S5 PRG = 500 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $221,883

Year Annual Cos Notes Interest Expense Balance
1 $68,309 $15,532 $68,309 $169,106
2 $34,154 $11,837 $34,154 $146,789
3 $34,154 $10,275 $34,154 $122,910
4 $34,154 $8,604 $34,154 $97,359
5 $34,154 $6,815 $34,154 $70,020
6 $17,077 $4,901 $17,077 $57,844
7 $17,077 $4,049 $17,077 $44,816
8 $17,077 $3,137 $17,077 $30,876
9 $17,077 $2,161 $17,077 $15,960
10 $17,077 $1,117 $17,077 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Mullan
Residential Soils Alternative S5 PRG = 500 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $155,974

Year Annual Cos Notes Interest Expense Balance
1 $48,018 $10,918 $48,018 $118,874
2 $24,009 $8,321 $24,009 $103,186
3 $24,009 $7,223 $24,009 $86,400
4 $24,009 $6,048 $24,009 $68,439
5 $24,009 $4,791 $24,009 $49,221
6 $12,005 $3,445 $12,005 $40,662
7 $12,005 $2,846 $12,005 $31,504
8 $12,005 $2,205 $12,005 $21,704
9 $12,005 $1,519 $12,005 $11,219
10 $12,005 $785 $12,005 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Lower Basin
Residential Soils Alternative S5 PRG = 500 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $76,846

Year Annual Cos Notes Interest Expense Balance
1 $23,658 $5,379 $23,658 $58,568
2 $11,829 $4,100 $11,829 $50,838
3 $11,829 $3,559 $11,829 $42,568
4 $11,829 $2,980 $11,829 $33,719
5 $11,829 $2,360 $11,829 $24,250
6 $5,914 $1,698 $5,914 $20,033
7 $5,914 $1,402 $5,914 $15,521
8 $5,914 $1,086 $5,914 $10,693
9 $5,914 $749 $5,914 $5,528
10 $5,914 $387 $5,914 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Osburn/Polaris
Cost for Keeping Repository Open for 20 Years
Residential Soils Alternative S5 PRG = 500 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $781,002

Year Annual Cos Notes Interest Expense Balance
1 $68,309 $54,670 $68,309 $767,364
2 $68,309 $53,715 $68,309 $752,770
3 $68,309 $52,694 $68,309 $737,156
4 $68,309 $51,601 $68,309 $720,448
5 $68,309 $50,431 $68,309 $702,571
6 $68,309 $49,180 $68,309 $683,442
7 $68,309 $47,841 $68,309 $662,974
8 $68,309 $46,408 $68,309 $641,073
9 $68,309 $44,875 $68,309 $617,640
10 $68,309 $43,235 $68,309 $592,566
11 $68,309 $41,480 $68,309 $565,737
12 $68,309 $39,602 $68,309 $537,030
13 $68,309 $37,592 $68,309 $506,313
14 $68,309 $35,442 $68,309 $473,446
15 $68,309 $33,141 $68,309 $438,279
16 $68,309 $30,680 $68,309 $400,649
17 $68,309 $28,045 $68,309 $360,386
18 $68,309 $25,227 $68,309 $317,304
19 $68,309 $22,211 $68,309 $271,207
20 $68,309 $18,984 $68,309 $221,883
21 $68,309 $15,532 $68,309 $169,106
22 $34,154 $11,837 $34,154 $146,789
23 $34,154 $10,275 $34,154 $122,910
24 $34,154 $8,604 $34,154 $97,359
25 $34,154 $6,815 $34,154 $70,020
26 $17,077 $4,901 $17,077 $57,844
27 $17,077 $4,049 $17,077 $44,816
28 $17,077 $3,137 $17,077 $30,876
29 $17,077 $2,161 $17,077 $15,960
30 $17,077 $1,117 $17,077 ($0)



  LIFE CYCLE COST CALCULATION-Lower Basin
Cost for Keeping Repository Open for 20 Years
Residential Soils Alternative S5 PRG = 500 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $270,490

Year Annual Cos Notes Interest Expense Balance
1 $23,658 $18,934 $23,658 $265,766
2 $23,658 $18,604 $23,658 $260,712
3 $23,658 $18,250 $23,658 $255,304
4 $23,658 $17,871 $23,658 $249,517
5 $23,658 $17,466 $23,658 $243,326
6 $23,658 $17,033 $23,658 $236,701
7 $23,658 $16,569 $23,658 $229,612
8 $23,658 $16,073 $23,658 $222,027
9 $23,658 $15,542 $23,658 $213,911
10 $23,658 $14,974 $23,658 $205,227
11 $23,658 $14,366 $23,658 $195,935
12 $23,658 $13,715 $23,658 $185,993
13 $23,658 $13,020 $23,658 $175,355
14 $23,658 $12,275 $23,658 $163,972
15 $23,658 $11,478 $23,658 $151,792
16 $23,658 $10,625 $23,658 $138,759
17 $23,658 $9,713 $23,658 $124,815
18 $23,658 $8,737 $23,658 $109,894
19 $23,658 $7,693 $23,658 $93,929
20 $23,658 $6,575 $23,658 $76,846
21 $23,658 $5,379 $23,658 $58,568
22 $11,829 $4,100 $11,829 $50,838
23 $11,829 $3,559 $11,829 $42,568
24 $11,829 $2,980 $11,829 $33,719
25 $11,829 $2,360 $11,829 $24,250
26 $5,914 $1,698 $5,914 $20,033
27 $5,914 $1,402 $5,914 $15,521
28 $5,914 $1,086 $5,914 $10,693
29 $5,914 $749 $5,914 $5,528
30 $5,914 $387 $5,914 ($0)



Estimated Quantities from Subtotal for Mobilization Contingency Administrative O&M Total Estimated
Repository  Remedial Action (CY) Repository Construction 10% of Total 10% of total 10% of total Present Valuea Repository Costs

Nine Mile Repository - Assumed 20,267 $41,432 $4,143 $4,558 $4,558 $14,804 $69,495
Nine Mile

Canyon Creek Repository - Assumed 163,048 $348,454 $34,845 $38,330 $38,330 $124,505 $584,464
Canyon Creek
Wallace

Kingston Repository - Assumed 82,967 $147,831 $14,783 $16,261 $16,261 $52,821 $247,958
Kingston

Osburn/Polaris Repository - Assumed 91,552 $249,392 $24,939 $27,433 $27,433 $89,109 $418,306
Osburn
Silverton
Side Gulches

Mullan Repository (Assumed) 114,633 $294,957 $29,496 $32,445 $32,445 $105,390 $494,733
Mullan

Lower Basin Repository (Assumed) 104,922 $202,250 $20,225 $22,247 $22,247 $72,265 $339,235
Lower Basin

TOTAL $2,154,190

Costs Associated with Repository Construction and Maintenance for Residential Soils Alternative S5 with a PRG of 1,000 ppm Lead

a 0&M includes costs for re-grading, re-seeding, transportation and placement of import materials, drainage system maintenance, and inspections. O&M costs are the NPV of these costs 
which are assumed to be 10 percent of the capital cost + mobilization for the first year, 5 percent per year for years 2 - 5, and 2.5 percent per year for years 6 - 10. 



Total CY for Residential Soils Alternative S5 Complete Removal Disposal with a PRG of 1,000 ppm Lead

Average Yard Yard (SF) Garden (SF) Quantitya Total (CY)b

Size (SF)
Lower Basin 3500 3300 200 202 104922

Kingston 4500 4300 200 124 82967

Side Gulches 3500 3300 200 48 24630

Nine Mile 4500 4300 200 30 20267

Mullan 4500 4300 200 172 114633

Osburn 3500 3300 200 100 51722

Silverton 3000 2800 200 34 15200

Wallace 3500 3300 200 240 124626

Canyon Creek 3500 3300 200 74 38422

aTotal yards needing remediation less 5% relocated
bAssumes a depth of excavation of 4 feet over entire yard.



  LIFE CYCLE COST CALCULATION-Nine Mile
Residential Soils Alternative S5 PRG = 1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $14,804

Year Annual Cos Notes Interest Expense Balance
1 $4,558 $1,036 $4,558 $11,283
2 $2,279 $790 $2,279 $9,794
3 $2,279 $686 $2,279 $8,201
4 $2,279 $574 $2,279 $6,496
5 $2,279 $455 $2,279 $4,672
6 $1,139 $327 $1,139 $3,859
7 $1,139 $270 $1,139 $2,990
8 $1,139 $209 $1,139 $2,060
9 $1,139 $144 $1,139 $1,065
10 $1,139 $75 $1,139 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Canyon Creek
Residential Soils Alternative S5 PRG = 1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $124,505

Year Annual Cos Notes Interest Expense Balance
1 $38,330 $8,715 $38,330 $94,890
2 $19,165 $6,642 $19,165 $82,367
3 $19,165 $5,766 $19,165 $68,968
4 $19,165 $4,828 $19,165 $54,631
5 $19,165 $3,824 $19,165 $39,290
6 $9,582 $2,750 $9,582 $32,458
7 $9,582 $2,272 $9,582 $25,147
8 $9,582 $1,760 $9,582 $17,325
9 $9,582 $1,213 $9,582 $8,956
10 $9,582 $627 $9,582 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Kingston
Residential Soils Alternative S5 PRG = 1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $52,821

Year Annual Cos Notes Interest Expense Balance
1 $16,261 $3,697 $16,261 $40,257
2 $8,131 $2,818 $8,131 $34,944
3 $8,131 $2,446 $8,131 $29,260
4 $8,131 $2,048 $8,131 $23,177
5 $8,131 $1,622 $8,131 $16,669
6 $4,065 $1,167 $4,065 $13,770
7 $4,065 $964 $4,065 $10,669
8 $4,065 $747 $4,065 $7,350
9 $4,065 $515 $4,065 $3,799
10 $4,065 $266 $4,065 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Osburn/Polaris
Residential Soils Alternative S5 PRG = 1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $89,109

Year Annual Cos Notes Interest Expense Balance
1 $27,433 $6,238 $27,433 $67,914
2 $13,717 $4,754 $13,717 $58,951
3 $13,717 $4,127 $13,717 $49,361
4 $13,717 $3,455 $13,717 $39,100
5 $13,717 $2,737 $13,717 $28,120
6 $6,858 $1,968 $6,858 $23,230
7 $6,858 $1,626 $6,858 $17,998
8 $6,858 $1,260 $6,858 $12,400
9 $6,858 $868 $6,858 $6,410
10 $6,858 $449 $6,858 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Mullan
Residential Soils Alternative S5 PRG = 1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $105,390

Year Annual Cos Notes Interest Expense Balance
1 $32,445 $7,377 $32,445 $80,322
2 $16,223 $5,623 $16,223 $69,722
3 $16,223 $4,881 $16,223 $58,380
4 $16,223 $4,087 $16,223 $46,244
5 $16,223 $3,237 $16,223 $33,258
6 $8,111 $2,328 $8,111 $27,475
7 $8,111 $1,923 $8,111 $21,287
8 $8,111 $1,490 $8,111 $14,665
9 $8,111 $1,027 $8,111 $7,581
10 $8,111 $531 $8,111 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Lower Basin
Residential Soils Alternative S5 PRG = 1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $72,265

Year Annual Cos Notes Interest Expense Balance
1 $22,247 $5,059 $22,247 $55,076
2 $11,124 $3,855 $11,124 $47,808
3 $11,124 $3,347 $11,124 $40,030
4 $11,124 $2,802 $11,124 $31,709
5 $11,124 $2,220 $11,124 $22,805
6 $5,562 $1,596 $5,562 $18,839
7 $5,562 $1,319 $5,562 $14,596
8 $5,562 $1,022 $5,562 $10,056
9 $5,562 $704 $5,562 $5,198
10 $5,562 $364 $5,562 ($0)
11 $0 ($0) $0 ($0)
12 $0 ($0) $0 ($0)
13 $0 ($0) $0 ($0)
14 $0 ($0) $0 ($0)
15 $0 ($0) $0 ($0)
16 $0 ($0) $0 ($0)
17 $0 ($0) $0 ($0)
18 $0 ($0) $0 ($0)
19 $0 ($0) $0 ($0)
20 $0 ($0) $0 ($0)
21 $0 ($0) $0 ($0)
22 $0 ($0) $0 ($0)
23 $0 ($0) $0 ($0)
24 $0 ($0) $0 ($0)
25 $0 ($0) $0 ($0)
26 $0 ($0) $0 ($0)
27 $0 ($0) $0 ($0)
28 $0 ($0) $0 ($0)
29 $0 ($0) $0 ($0)
30 $0 ($0) $0 ($0)



  LIFE CYCLE COST CALCULATION-Osburn/Polaris
Cost for Keeping Repository Open for 20 Years
Residential Soils Alternative S5 PRG = 1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $313,654

Year Annual Cos Notes Interest Expense Balance
1 $27,433 $21,956 $27,433 $308,177
2 $27,433 $21,572 $27,433 $302,316
3 $27,433 $21,162 $27,433 $296,045
4 $27,433 $20,723 $27,433 $289,335
5 $27,433 $20,253 $27,433 $282,155
6 $27,433 $19,751 $27,433 $274,473
7 $27,433 $19,213 $27,433 $266,253
8 $27,433 $18,638 $27,433 $257,458
9 $27,433 $18,022 $27,433 $248,047
10 $27,433 $17,363 $27,433 $237,977
11 $27,433 $16,658 $27,433 $227,202
12 $27,433 $15,904 $27,433 $215,673
13 $27,433 $15,097 $27,433 $203,337
14 $27,433 $14,234 $27,433 $190,138
15 $27,433 $13,310 $27,433 $176,015
16 $27,433 $12,321 $27,433 $160,903
17 $27,433 $11,263 $27,433 $144,733
18 $27,433 $10,131 $27,433 $127,431
19 $27,433 $8,920 $27,433 $108,918
20 $27,433 $7,624 $27,433 $89,109
21 $27,433 $6,238 $27,433 $67,914
22 $13,717 $4,754 $13,717 $58,951
23 $13,717 $4,127 $13,717 $49,361
24 $13,717 $3,455 $13,717 $39,100
25 $13,717 $2,737 $13,717 $28,120
26 $6,858 $1,968 $6,858 $23,230
27 $6,858 $1,626 $6,858 $17,998
28 $6,858 $1,260 $6,858 $12,400
29 $6,858 $868 $6,858 $6,410
30 $6,858 $449 $6,858 ($0)



  LIFE CYCLE COST CALCULATION-Lower Basin
Cost for Keeping Repository Open for 20 Years
Residential Soils Alternative S5 PRG = 1,000 ppm
Series of Expenditures

Interest Rate 7.00%
Initial Investment $254,365

Year Annual Cos Notes Interest Expense Balance
1 $22,247 $17,806 $22,247 $249,923
2 $22,247 $17,495 $22,247 $245,170
3 $22,247 $17,162 $22,247 $240,084
4 $22,247 $16,806 $22,247 $234,643
5 $22,247 $16,425 $22,247 $228,820
6 $22,247 $16,017 $22,247 $222,590
7 $22,247 $15,581 $22,247 $215,924
8 $22,247 $15,115 $22,247 $208,791
9 $22,247 $14,615 $22,247 $201,159
10 $22,247 $14,081 $22,247 $192,993
11 $22,247 $13,509 $22,247 $184,255
12 $22,247 $12,898 $22,247 $174,905
13 $22,247 $12,243 $22,247 $164,901
14 $22,247 $11,543 $22,247 $154,197
15 $22,247 $10,794 $22,247 $142,743
16 $22,247 $9,992 $22,247 $130,488
17 $22,247 $9,134 $22,247 $117,374
18 $22,247 $8,216 $22,247 $103,343
19 $22,247 $7,234 $22,247 $88,329
20 $22,247 $6,183 $22,247 $72,265
21 $22,247 $5,059 $22,247 $55,076
22 $11,124 $3,855 $11,124 $47,808
23 $11,124 $3,347 $11,124 $40,030
24 $11,124 $2,802 $11,124 $31,709
25 $11,124 $2,220 $11,124 $22,805
26 $5,562 $1,596 $5,562 $18,839
27 $5,562 $1,319 $5,562 $14,596
28 $5,562 $1,022 $5,562 $10,056
29 $5,562 $704 $5,562 $5,198
30 $5,562 $364 $5,562 ($0)



Unit Costs for Alternative S5 Complete Removal for Yard Remediation and Repositories - PRG = 500 ppm Lead

CdA Human Health - Soils (S5 - PRG = 500 ppm Lead) Project Number:
 Unit Cost Report Date: 10/18/2000

Feasibility Level Cost Opinion

UNIT  MATERIAL LABOR/EQUIPMENT TOTAL
PRICE UNIT UNIT UNIT UNIT UNIT
CODE DESCRIPTION QUANTITY UNIT COST HOURS LABOR EQUIP COST TOTALS COMMENTS

YARD SOIL REMEDIATION
3000 SF Yard 1 EA 28,508.14$       28,508.14 Assume every home has 500 SF garden; Each plot is on level ground

0 SF Garden Excavate 1' from Yard, 2' from Garden
Site Preparation 3,000 SF 0.00 0.01 1.80 1.17 2.97 8,908.36 Remove fences, shrubs, yard fixtures, etc.
Excavate Yard 444 CY 0.00 0.02 4.20 2.73 6.93 3,079.95 hydraulic excavator @ 100cy/hr + 3 Laborer for area around house
Excavate Garden 0 CY 0.00 0.02 4.20 2.73 6.93 0.00
Grade Yard Soil Material 444 CY 15.00 0.01 1.71 1.13 17.84 7,930.61 allow for material cost, could vary widely
Cover with Sod 3,000 SF 0.23 0.0005 0.06 0.01 0.30 900.15 1" deep, bluegrass sod, Means, use 17,000sf/day production
Restore Fence 219 LF 2.49 0.02 1.89 0.35 4.73 1,036.63 Replace w/ 3' chain link fence, Means
Gate 1 EA 37.50 0.67 79.10 14.76 131.37 131.37 One Gate per Lot, Means
Restore Shrubs, Misc. 3,000 SF 0.00 0.01 1.01 0.19 1.20 3,601.91 Replace existing Shrubs, Yard Fixtures
Exterior Pressure Washing 1 EA 900.00 100.00 1,000.00 1,000.00 For removal of lead-based paint
Miscellaneous 1 LS 639.72 0.00 1,279.45 0.00 1,919.17 1,919

3500 SF Yard 1 EA 34,645.08$       34,645.08 Assume every home has 500 SF garden; Each plot is on level ground
0 SF Garden Excavate 1' from Yard, 2' from Garden

Site Preparation 3,500 SF 0.00 0.01 1.80 1.17 2.97 10,393.09 Remove fences, shrubs, yard fixtures, etc.
Excavate Yard 519 CY 0.00 0.02 4.20 2.73 6.93 3,593.27 hydraulic excavator @ 100cy/hr + 3 Laborer for area around house
Excavate Garden 0 CY 0.00 0.02 4.20 2.73 6.93 0.00
Grade Yard Soil Material 519 CY 18.00 0.01 1.71 1.13 20.84 10,807.93
Cover with Sod 3,500 SF 0.23 0.0005 0.06 0.01 0.30 1,050.17 1" deep, bluegrass sod, Means
Restore Fence 237 LF 2.49 0.02 1.89 0.35 4.73 1,119.69 Replace w/ 3' chain link fence, Means
Gate 1 EA 37.50 0.67 79.10 14.76 131.37 131.37 One Gate per Lot, Means
Restore Shrubs, Misc. 3,500 SF 0.00 0.01 1.01 0.19 1.20 4,202.23 Place Shrubs, Yard Fixtures
Exterior Pressure Washing 1 EA 900.00 100.00 1,000.00 1,000.00 For removal of lead-based paint
Miscellaneous 1 LS 782.44 0.00 1,564.89 0.00 2,347.33 2,347

4500 SF Yard 1 EA 44,034.87$       44,034.87 Assume every home has 500 SF garden; Each plot is on level ground
0 SF Garden Excavate 1' from Yard, 2' from Garden

Site Preparation 4,500 SF 0.00 0.01 1.80 1.17 2.97 13,362.54 Remove fences, shrubs, yard fixtures, etc.
Excavate Yard 667 CY 0.00 0.02 4.20 2.73 6.93 4,619.92 hydraulic excavator @ 100cy/hr + 3 Laborer for area around house
Excavate Garden 0 CY 0.00 0.02 4.20 2.73 6.93 0.00
Grade Yard Soil Material 667 CY 18.00 0.01 1.71 1.13 20.84 13,895.91
Cover with Sod 4,500 SF 0.23 0.0005 0.06 0.01 0.30 1,350.22 1" deep, bluegrass sod, Means
Restore Fence 268 LF 2.49 0.02 1.89 0.35 4.73 1,269.61 Replace w/ 3' chain link fence, Means
Gate 1 EA 37.50 0.67 79.10 14.76 131.37 131.37 One Gate per Lot, Means
Restore Shrubs, Misc. 4,500 SF 0.00 0.01 1.01 0.19 1.20 5,402.86 Place Shrubs, Yard Fixtures
Exterior Pressure Washing 1 EA 900.00 100.00 1,000.00 1,000.00 For removal of lead-based paint
Miscellaneous 1 LS 1,000.81 0.00 2,001.62 0.00 3,002.43 3,002

REPOSITORY

Mullan Repository - Assumed 194,433 CY 2.25$                436,528 Unit Cost Calc. By CY
30 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 30 AC 0.00 1.500 267.03 345.04 612.07 18,362 clearing, grubbing
Grade at Repository 194,433 CY 0.00 0.010 0.46 0.93 1.39 270,624 1-dozer @ 100cy/hr
Temporary Erosion Control 30 AC 300.00 0.000 0.00 0.00 300.00 9,000
Hydroseed 145,200 SY 0.30 0.00 0.00 0.00 0.30 43,560 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 17,077 0 17,077 0 34,155 34,155

Nine Mile Repository - Assumed 32,933 CY 1.85$                60,826 Unit Cost Calc. By CY
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Unit Costs for Alternative S5 Complete Removal for Yard Remediation and Repositories - PRG = 500 ppm Lead

UNIT  MATERIAL LABOR/EQUIPMENT TOTAL
PRICE UNIT UNIT UNIT UNIT UNIT
CODE DESCRIPTION QUANTITY UNIT COST HOURS LABOR EQUIP COST TOTALS COMMENTS

4 AC
Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 4 AC 0.00 1.500 267.03 345.04 612.07 2,448 clearing, grubbing
Grade at Repository 32,933 CY 0.00 0.010 0.46 0.93 1.39 45,839 1-dozer @ 100cy/hr
Temporary Erosion Control 4 AC 300.00 0.000 0.00 0.00 300.00 1,200
Hydroseed 19,360 SY 0.30 0.00 0.00 0.00 0.30 5,808 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 2,765 0 2,765 0 5,530 5,530

Canyon Creek Repository - Assumed 295,063 CY 1.87$                550,575 Unit Cost Calc. By CY
38 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 38 AC 0.00 1.500 267.03 345.04 612.07 23,259 clearing, grubbing
Grade at Repository 295,063 CY 0.00 0.010 0.46 0.93 1.39 410,687 1-dozer @ 100cy/hr
Temporary Erosion Control 38 AC 300.00 0.000 0.00 0.00 300.00 11,400
Hydroseed 183,920 SY 0.30 0.00 0.00 0.00 0.30 55,176 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 25,026 0 25,026 0 50,052 50,052

Kingston Repository - Assumed 120,967 CY 1.70$                206,011 Unit Cost Calc. By CY
8 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 8 AC 0.00 1.500 267.03 345.04 612.07 4,897 clearing, grubbing
Grade at Repository 120,967 CY 0.00 0.010 0.46 0.93 1.39 168,369 1-dozer @ 100cy/hr
Temporary Erosion Control 8 AC 300.00 0.000 0.00 0.00 300.00 2,400
Hydroseed 38,720 SY 0.30 0.00 0.00 0.00 0.30 11,616 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 9,364 0 9,364 0 18,728 18,728

Lower Basin Repository - Assumed 113,296 CY 1.90$                215,071 Unit Cost Calc. By CY
16 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 16 AC 0.00 1.500 267.03 345.04 612.07 9,793 clearing, grubbing
Grade at Repository 113,296 CY 0.00 0.010 0.46 0.93 1.39 157,693 1-dozer @ 100cy/hr
Temporary Erosion Control 16 AC 300.00 0.000 0.00 0.00 300.00 4,800
Hydroseed 77,440 SY 0.30 0.00 0.00 0.00 0.30 23,232 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 9,776 0 9,776 0 19,552 19,552

Osburn/Polaris Repository - Assumed 334,259 CY 1.86$                620,988 Unit Cost Calc. By CY
42 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 42 AC 0.00 1.500 267.03 345.04 612.07 25,707 clearing, grubbing
Grade at Repository 334,259 CY 0.00 0.010 0.46 0.93 1.39 465,243 1-dozer @ 100cy/hr
Temporary Erosion Control 42 AC 300.00 0.000 0.00 0.00 300.00 12,600
Hydroseed 203,280 SY 0.30 0.00 0.00 0.00 0.30 60,984 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 28,227 0 28,227 0 56,453 56,453

Haul to Repository, One Way 1 CY 0.98$                1 One way - 10 trucks, cost per CY mile=
Haul to Repository 1 CY 0.00 0.0011 0.50 0.48 0.98 1 Higher cost due to residential driving and smaller less efficient

loading equipment at Yard sites.

1,090,952 Total CY for remediation
2,138,266 Haul costs @ 1.00 per CY times 2 for round trip
2,089,999 Total cost for repository construction/capping
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Unit Costs for Alternative S5 Complete Removal for Yard Remediation and Repositories - PRG = 1,000 ppm Lead

CdA Human Health - Soils (S5 - PRG = 1,000 ppm Lead) Project Number:
 Unit Cost Report Date: 10/18/2000

Feasibility Level Cost Opinion

UNIT  MATERIAL LABOR/EQUIPMENT TOTAL
PRICE UNIT UNIT UNIT UNIT UNIT
CODE DESCRIPTION QUANTITY UNIT COST HOURS LABOR EQUIP COST TOTALS COMMENTS

YARD SOIL REMEDIATION
3000 SF Yard 1 EA 28,508.14$       28,508.14 Assume every home has 500 SF garden; Each plot is on level ground

0 SF Garden Excavate 1' from Yard, 2' from Garden
Site Preparation 3,000 SF 0.00 0.01 1.80 1.17 2.97 8,908.36 Remove fences, shrubs, yard fixtures, etc.
Excavate Yard 444 CY 0.00 0.02 4.20 2.73 6.93 3,079.95 hydraulic excavator @ 100cy/hr + 3 Laborer for area around house
Excavate Garden 0 CY 0.00 0.02 4.20 2.73 6.93 0.00
Grade Yard Soil Material 444 CY 15.00 0.01 1.71 1.13 17.84 7,930.61 allow for material cost, could vary widely
Cover with Sod 3,000 SF 0.23 0.0005 0.06 0.01 0.30 900.15 1" deep, bluegrass sod, Means, use 17,000sf/day production
Restore Fence 219 LF 2.49 0.02 1.89 0.35 4.73 1,036.63 Replace w/ 3' chain link fence, Means
Gate 1 EA 37.50 0.67 79.10 14.76 131.37 131.37 One Gate per Lot, Means
Restore Shrubs, Misc. 3,000 SF 0.00 0.01 1.01 0.19 1.20 3,601.91 Replace existing Shrubs, Yard Fixtures
Exterior Pressure Washing 1 EA 900.00 100.00 1,000.00 1,000.00 For removal of lead-based paint
Miscellaneous 1 LS 639.72 0.00 1,279.45 0.00 1,919.17 1,919

3500 SF Yard 1 EA 34,645.08$       34,645.08 Assume every home has 500 SF garden; Each plot is on level ground
0 SF Garden Excavate 1' from Yard, 2' from Garden

Site Preparation 3,500 SF 0.00 0.01 1.80 1.17 2.97 10,393.09 Remove fences, shrubs, yard fixtures, etc.
Excavate Yard 519 CY 0.00 0.02 4.20 2.73 6.93 3,593.27 hydraulic excavator @ 100cy/hr + 3 Laborer for area around house
Excavate Garden 0 CY 0.00 0.02 4.20 2.73 6.93 0.00
Grade Yard Soil Material 519 CY 18.00 0.01 1.71 1.13 20.84 10,807.93
Cover with Sod 3,500 SF 0.23 0.0005 0.06 0.01 0.30 1,050.17 1" deep, bluegrass sod, Means
Restore Fence 237 LF 2.49 0.02 1.89 0.35 4.73 1,119.69 Replace w/ 3' chain link fence, Means
Gate 1 EA 37.50 0.67 79.10 14.76 131.37 131.37 One Gate per Lot, Means
Restore Shrubs, Misc. 3,500 SF 0.00 0.01 1.01 0.19 1.20 4,202.23 Place Shrubs, Yard Fixtures
Exterior Pressure Washing 1 EA 900.00 100.00 1,000.00 1,000.00 For removal of lead-based paint
Miscellaneous 1 LS 782.44 0.00 1,564.89 0.00 2,347.33 2,347

4500 SF Yard 1 EA 44,034.87$       44,034.87 Assume every home has 500 SF garden; Each plot is on level ground
0 SF Garden Excavate 1' from Yard, 2' from Garden

Site Preparation 4,500 SF 0.00 0.01 1.80 1.17 2.97 13,362.54 Remove fences, shrubs, yard fixtures, etc.
Excavate Yard 667 CY 0.00 0.02 4.20 2.73 6.93 4,619.92 hydraulic excavator @ 100cy/hr + 3 Laborer for area around house
Excavate Garden 0 CY 0.00 0.02 4.20 2.73 6.93 0.00
Grade Yard Soil Material 667 CY 18.00 0.01 1.71 1.13 20.84 13,895.91
Cover with Sod 4,500 SF 0.23 0.0005 0.06 0.01 0.30 1,350.22 1" deep, bluegrass sod, Means
Restore Fence 268 LF 2.49 0.02 1.89 0.35 4.73 1,269.61 Replace w/ 3' chain link fence, Means
Gate 1 EA 37.50 0.67 79.10 14.76 131.37 131.37 One Gate per Lot, Means
Restore Shrubs, Misc. 4,500 SF 0.00 0.01 1.01 0.19 1.20 5,402.86 Place Shrubs, Yard Fixtures
Exterior Pressure Washing 1 EA 900.00 100.00 1,000.00 1,000.00 For removal of lead-based paint
Miscellaneous 1 LS 1,000.81 0.00 2,001.62 0.00 3,002.43 3,002

REPOSITORY

Mullan Repository - Assumed 114,633 CY 2.57$                294,957 Unit Cost Calc. By CY
30 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 30 AC 0.00 1.500 267.03 345.04 612.07 18,362 clearing, grubbing
Grade at Repository 114,633 CY 0.00 0.010 0.46 0.93 1.39 159,554 1-dozer @ 100cy/hr
Temporary Erosion Control 30 AC 300.00 0.000 0.00 0.00 300.00 9,000
Hydroseed 145,200 SY 0.30 0.00 0.00 0.00 0.30 43,560 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 11,524 0 11,524 0 23,048 23,048

Nine Mile Repository - Assumed 20,267 CY 2.04$                41,432 Unit Cost Calc. By CY
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Unit Costs for Alternative S5 Complete Removal for Yard Remediation and Repositories - PRG = 1,000 ppm Lead

UNIT  MATERIAL LABOR/EQUIPMENT TOTAL
PRICE UNIT UNIT UNIT UNIT UNIT
CODE DESCRIPTION QUANTITY UNIT COST HOURS LABOR EQUIP COST TOTALS COMMENTS

4 AC
Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 4 AC 0.00 1.500 267.03 345.04 612.07 2,448 clearing, grubbing
Grade at Repository 20,267 CY 0.00 0.010 0.46 0.93 1.39 28,208 1-dozer @ 100cy/hr
Temporary Erosion Control 4 AC 300.00 0.000 0.00 0.00 300.00 1,200
Hydroseed 19,360 SY 0.30 0.00 0.00 0.00 0.30 5,808 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 1,883 0 1,883 0 3,767 3,767

Canyon Creek Repository - Assumed 163,048 CY 2.14$                348,454 Unit Cost Calc. By CY
38 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 38 AC 0.00 1.500 267.03 345.04 612.07 23,259 clearing, grubbing
Grade at Repository 163,048 CY 0.00 0.010 0.46 0.93 1.39 226,941 1-dozer @ 100cy/hr
Temporary Erosion Control 38 AC 300.00 0.000 0.00 0.00 300.00 11,400
Hydroseed 183,920 SY 0.30 0.00 0.00 0.00 0.30 55,176 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 15,839 0 15,839 0 31,678 31,678

Kingston Repository - Assumed 82,967 CY 1.78$                147,831 Unit Cost Calc. By CY
8 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 8 AC 0.00 1.500 267.03 345.04 612.07 4,897 clearing, grubbing
Grade at Repository 82,967 CY 0.00 0.010 0.46 0.93 1.39 115,478 1-dozer @ 100cy/hr
Temporary Erosion Control 8 AC 300.00 0.000 0.00 0.00 300.00 2,400
Hydroseed 38,720 SY 0.30 0.00 0.00 0.00 0.30 11,616 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 6,720 0 6,720 0 13,439 13,439

Lower Basin Repository - Assumed 104,922 CY 1.93$                202,250 Unit Cost Calc. By CY
16 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 16 AC 0.00 1.500 267.03 345.04 612.07 9,793 clearing, grubbing
Grade at Repository 104,922 CY 0.00 0.010 0.46 0.93 1.39 146,037 1-dozer @ 100cy/hr
Temporary Erosion Control 16 AC 300.00 0.000 0.00 0.00 300.00 4,800
Hydroseed 77,440 SY 0.30 0.00 0.00 0.00 0.30 23,232 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 9,193 0 9,193 0 18,386 18,386

Osburn/Polaris Repository - Assumed 91,552 CY 2.72$                249,392 Unit Cost Calc. By CY
42 AC

Access Road 1 CY 0.00 0.005 0.47 0.54 1.01 1 loader to nearby repository, assume 25' deep
Site Preparation 42 AC 0.00 1.500 267.03 345.04 612.07 25,707 clearing, grubbing
Grade at Repository 91,552 CY 0.00 0.010 0.46 0.93 1.39 127,428 1-dozer @ 100cy/hr
Temporary Erosion Control 42 AC 300.00 0.000 0.00 0.00 300.00 12,600
Hydroseed 203,280 SY 0.30 0.00 0.00 0.00 0.30 60,984 from Bunker Hill estimates
Fence Area 0 LF 7.20 0.03 6.69 1.39 15.28 0 Replace w/ 6' chain link fence w/ 3 strand barb wire, Means
Gate 0 EA 475 2.50 506.86 105.00 1,086.86 0 One Gate per Lot, Means
Misc. Work 1 LS 11,336 0 11,336 0 22,672 22,672

Haul to Repository, One Way 1 CY 0.98$                1 One way - 10 trucks, cost per CY mile=
Haul to Repository 1 CY 0.00 0.0011 0.50 0.48 0.98 1 Higher cost due to residential driving and smaller less efficient

loading equipment at Yard sites.

577,389 Total CY for remediation
1,131,682 Haul costs @ 1.00 per CY times 2 for round trip
1,284,316 Total cost for repository construction/capping
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I&I

INFORMATION AND INTERVENTION COST ESTMATE DETAILS
FOR COMBINED SOIL, DRINKING WATER, DUST, AND FISH ALTERNATIVES (1)

Program
Unit Total

Qty Unit Cost (2) Cost

 
Health Intervention Program 1 YR $315,000 $2,880,000
Institutional Control Program 1 YR $50,000 $700,000

Total Cost $3,580,000

(1) Information and Intervention (I & I) costs are estimated for a Basin-wide program that addresses soil, drinking water,
      house dust, and fish. I&I includes the Lead Health Prevention Program and Insitutional Control Program.  Since I&I is
      a component of all alternatives (except no action), the total cost of the program has been split between the four
      media of concern as follows:

Health Intervention Program Institutional Controls Program I & I Total Costs
        - Soil - Residential Yards 35% ($1,008,000) 50% ($350,000) $1,358,000
        - Soil - Recreational Areas 6% ($173,000) 10% ($70,000) $243,000
        - Soil - Other Common Use Areas 6% ($173,000) 20% ($140,000) $313,000
        - Drinking Water 10% ($288,000) 20% ($140,000) $428,000
        - House Dust 35% ($1,008,000) $1,008,000
        - Fish 8% ($230,000) $230,000

(2) Program unit cost per year is derived from the proposed State of Idaho Plan.

Yearly for 60 years

Comments

Yearly for 15 years

Soil Cost Estimate 10-16-00 R4.xls
Disk ID: D98-006 10/18/200011:56 AM
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Order-of-Magnitude Cost Estimate
Alternative W3, Residential Treatment Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Mullan

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Retrofit residences for in-line treatment 1 EA $500 $500
Chlorine Addition 1 EA $750 $750
HRO unit 1 EA $750 $750
Change-out instructions/plan 1 EA $500 $500
Printing costs 1 LS $500 $500
CONTINGENCY 10% $300
MOBILIZATION 10% $330
ADMINISTRATION 10% $363

SUBTOTAL, One-Time Costs $3,993

Per Annum Operating Costs
Annual HRO and chlorinator maintenance 1 EA $100 $100
Semi-annual sampling (analytical cost) 2 EA $75 $150

SUBTOTAL, Per Annum Costs $250

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $3,103

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $7,096

Water Cost Estimate 10-5-00.xls/W3-Mullan



Order-of-Magnitude Cost Estimate
Alternative W3, Residential Treatment Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Gem, Frisco, Black Bear, Yellow Dog

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Retrofit residences for in-line treatment 1 EA $500 $500
Chlorine Addition 1 EA $750 $750
HRO unit 1 EA $750 $750
Change-out instructions/plan 1 EA $500 $500
Printing costs 1 LS $500 $500
CONTINGENCY 10% $300
MOBILIZATION 10% $330
ADMINISTRATION 10% $363

SUBTOTAL, One-Time Costs $3,993

Per Annum Operating Costs
Annual HRO and chlorinator maintenance 1 EA $100 $100
Semi-annual sampling (analytical cost) 2 EA $75 $150

SUBTOTAL, Per Annum Costs $250

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $3,103

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $7,096

Water Cost Estimate 10-5-00.xls/W3-CC-out



Order-of-Magnitude Cost Estimate
Alternative W3, Residential Treatment Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Black Cloud, Zanettiville, Day Rock

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Retrofit residences for in-line treatment 1 EA $500 $500
Chlorine Addition 1 EA $750 $750
HRO unit 1 EA $750 $750
Change-out instructions/plan 1 EA $500 $500
Printing costs 1 LS $500 $500
CONTINGENCY 10% $300
MOBILIZATION 10% $330
ADMINISTRATION 10% $363

SUBTOTAL, One-Time Costs $3,993

Per Annum Operating Costs
Annual HRO and chlorinator maintenance 1 EA $100 $100
Semi-annual sampling (analytical cost) 2 EA $75 $150

SUBTOTAL, Per Annum Costs $250

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $3,103

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $7,096

Water Cost Estimate 10-5-00.xls/W3-Upper NM



Order-of-Magnitude Cost Estimate
Alternative W3, Residential Treatment Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

McCarthy

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Retrofit residences for in-line treatment 2 EA $500 $1,000
Chlorine Addition 2 EA $750 $1,500
HRO unit 2 EA $750 $1,500
Change-out instructions/plan 1 EA $500 $500
Printing costs 1 LS $500 $500
CONTINGENCY 10% $500
MOBILIZATION 10% $550
ADMINISTRATION 10% $605

SUBTOTAL, One-Time Costs $6,655

Per Annum Operating Costs
Annual HRO and chlorinator maintenance 2 EA $100 $200
Semi-annual sampling (analytical cost) 4 EA $75 $300

SUBTOTAL, Per Annum Costs $500

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $6,205

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $12,860

Water Cost Estimate 10-5-00.xls/W3-Lower NM



Order-of-Magnitude Cost Estimate
Alternative W3, Residential Treatment Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Silverton

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Retrofit residences for in-line treatment 1 EA $500 $500
Chlorine Addition 1 EA $750 $750
HRO unit 1 EA $750 $750
Change-out instructions/plan 1 EA $500 $500
Printing costs 1 LS $500 $500
CONTINGENCY 10% $300
MOBILIZATION 10% $330
ADMINISTRATION 10% $363

SUBTOTAL, One-Time Costs $3,993

Per Annum Operating Costs
Annual HRO and chlorinator maintenance 1 EA $100 $100
Semi-annual sampling (analytical cost) 2 EA $75 $150

SUBTOTAL, Per Annum Costs $250

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $3,103

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $7,096

Water Cost Estimate 10-5-00.xls/W3-Silverton



Order-of-Magnitude Cost Estimate
Alternative W3, Residential Treatment Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Osburn

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Retrofit residences for in-line treatment 1 EA $500 $500
Chlorine Addition 1 EA $750 $750
HRO unit 1 EA $750 $750
Change-out instructions/plan 1 EA $500 $500
Printing costs 1 LS $500 $500
CONTINGENCY 10% $300
MOBILIZATION 10% $330
ADMINISTRATION 10% $363

SUBTOTAL, One-Time Costs $3,993

Per Annum Operating Costs
Annual HRO and chlorinator maintenance 1 EA $100 $100
Semi-annual sampling (analytical cost) 2 EA $75 $150

SUBTOTAL, Per Annum Costs $250

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $3,103

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $7,096

Water Cost Estimate 10-5-00.xls/W3-Osburn



Order-of-Magnitude Cost Estimate
Alternative W3, Residential Treatment Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Moon Gulch

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Retrofit residences for in-line treatment 2 EA $500 $1,000
Chlorine Addition 2 EA $750 $1,500
HRO unit 2 EA $750 $1,500
Change-out instructions/plan 1 EA $500 $500
Printing costs 1 LS $500 $500
CONTINGENCY 10% $500
MOBILIZATION 10% $550
ADMINISTRATION 10% $605

SUBTOTAL, One-Time Costs $6,655

Per Annum Operating Costs
Annual HRO and chlorinator maintenance 2 EA $100 $200
Semi-annual sampling (analytical cost) 4 EA $75 $300

SUBTOTAL, Per Annum Costs $500

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $6,205

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $12,860

Water Cost Estimate 10-5-00.xls/W3-Moon



Order-of-Magnitude Cost Estimate
Alternative W3, Residential Treatment Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Nuckols Gulch

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Retrofit residences for in-line treatment 2 EA $500 $1,000
Chlorine Addition 2 EA $750 $1,500
HRO unit 2 EA $750 $1,500
Change-out instructions/plan 1 EA $500 $500
Printing costs 1 LS $500 $500
CONTINGENCY 10% $500
MOBILIZATION 10% $550
ADMINISTRATION 10% $605

SUBTOTAL, One-Time Costs $6,655

Per Annum Operating Costs
Annual HRO and chlorinator maintenance 2 EA $100 $200
Semi-annual sampling (analytical cost) 4 EA $75 $300

SUBTOTAL, Per Annum Costs $500

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $6,205

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $12,860

Water Cost Estimate 10-5-00.xls/W3-Nuckols



Order-of-Magnitude Cost Estimate
Alternative W3, Residential Treatment Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Terror Gulch

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Retrofit residences for in-line treatment 1 EA $500 $500
Chlorine Addition 1 EA $750 $750
HRO unit 1 EA $750 $750
Change-out instructions/plan 1 EA $500 $500
Printing costs 1 LS $500 $500
CONTINGENCY 10% $300
MOBILIZATION 10% $330
ADMINISTRATION 10% $363

SUBTOTAL, One-Time Costs $3,993

Per Annum Operating Costs
Annual HRO and chlorinator maintenance 1 EA $100 $100
Semi-annual sampling (analytical cost) 2 EA $75 $150

SUBTOTAL, Per Annum Costs $250

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $3,103

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $7,096

Water Cost Estimate 10-5-00.xls/W3-Terror



Order-of-Magnitude Cost Estimate
Alternative W3, Residential Treatment Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Two Mile Creek

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Retrofit residences for in-line treatment 2 EA $500 $1,000
Chlorine Addition 2 EA $750 $1,500
HRO unit 2 EA $750 $1,500
Change-out instructions/plan 1 EA $500 $500
Printing costs 1 LS $500 $500
CONTINGENCY 10% $500
MOBILIZATION 10% $550
ADMINISTRATION 10% $605

SUBTOTAL, One-Time Costs $6,655

Per Annum Operating Costs
Annual HRO and chlorinator maintenance 2 EA $100 $200
Semi-annual sampling (analytical cost) 4 EA $75 $300

SUBTOTAL, Per Annum Costs $500

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $6,205

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $12,860

Water Cost Estimate 10-5-00.xls/W3-Two



Order-of-Magnitude Cost Estimate
Alternative W3, Residential Treatment Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Lower Basin (Cataldo and Harrison) & Kingston

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Retrofit residences for in-line treatment 157 EA $500 $78,500
Chlorine Addition 157 EA $750 $117,750
HRO unit 157 EA $750 $117,750
Change-out instructions/plan 1 EA $500 $500
Printing costs 1 LS $500 $500
CONTINGENCY 10% $31,500
MOBILIZATION 10% $34,650
ADMINISTRATION 10% $38,115

SUBTOTAL, One-Time Costs $419,265

Per Annum Operating Costs
Annual HRO and chlorinator maintenance 157 EA $100 $15,700
Semi-annual sampling (analytical cost) 314 EA $75 $23,550

SUBTOTAL, Per Annum Costs $39,250

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $487,093

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $906,358

Water Cost Estimate 10-5-00.xls/W3-LB&K



Order-of-Magnitude Cost Estimate
Alternative W4, Alternate Source (Municipal Water) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Mullan

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing well, 8-inch 1 EA $1,500 $1,500
1-inch Lateral - in town 100 LF $25 $2,500
Residential water supply service & hookup 1 EA $1,500 $1,500
Utility hookup fee 1 EA $50 $50
CONTINGENCY 10% $555
MOBILIZATION 10% $611
ADMINISTRATION 10% $672

SUBTOTAL, One-Time Costs $7,387

TOTAL ESTIMATED PRESENT WORTH OF ALL COSTS $7,387

Water Cost Estimate 10-5-00.xls/W4-Mullan



Order-of-Magnitude Cost Estimate
Alternative W4, Alternate Source (Municipal Water) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Silverton

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing well, 8-inch 1 EA $1,500 $1,500
1-inch Lateral - in town 100 LF $25 $2,500
Residential water supply service & hookup 1 EA $1,500 $1,500
Utility hookup fee 1 EA $50 $50
CONTINGENCY 10% $555
MOBILIZATION 10% $611
ADMINISTRATION 10% $672

SUBTOTAL, One-Time Costs $7,387

TOTAL ESTIMATED PRESENT WORTH OF ALL COSTS $7,387

Water Cost Estimate 10-5-00.xls/W4-Silverton



Order-of-Magnitude Cost Estimate
Alternative W4, Alternate Source (Municipal Water) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Osburn

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing well, 8-inch 1 EA $1,500 $1,500
1-inch Lateral - in town 100 LF $25 $2,500
Residential water supply service & hookup 1 EA $1,500 $1,500
Utility hookup fee 1 EA $50 $50
CONTINGENCY 10% $555
MOBILIZATION 10% $611
ADMINISTRATION 10% $672

SUBTOTAL, One-Time Costs $7,387

TOTAL ESTIMATED PRESENT WORTH OF ALL COSTS $7,387

Water Cost Estimate 10-5-00.xls/W4-Osburn



Order-of-Magnitude Cost Estimate
Alternative W4, Alternate Source (Municipal Water) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Ninemile Creek - Supply McCarthy up from Wallace Intertie

Work Items
Est.

Quantity
Est.
Units

Est.
Cost/Unit

Est.
Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing well, 8-inch 2 EA $1,500 $3,000
8-inch Main - in town 500 LF $65 $32,500
8-inch Main - rural 5280 LF $40 $211,200
4-inch Main - rural 20 LF $29 $580
2-inch Main - rural 20 LF $15 $300
2-inch Lateral - rural 20 LF $15 $300
1-inch Lateral - rural 20 LF $14 $280
Residential water supply service & hookup 2 EA $1,500 $3,000
Pump station, complete, 0.18 - 0.25 MGD 2 EA $109,000 $218,000
Utility hookup fee 2 EA $50 $100
CONTINGENCY 10% $46,926
MOBILIZATION 10% $51,619
ADMINISTRATION 10% $56,780

SUBTOTAL, One-Time Costs $624,585

Replacement Costs
Pumps only, at 20 years 2 EA $15,000 $30,000
Markup 2 EA $8,250 $16,500 Note 1

SUBTOTAL, Replacement Costs $46,500

Present Value Factor (single future payment at 20 years, 7%) 0.26

PRESENT VALUE OF REPLACEMENT COSTS $12,090

TOTAL ESTIMATED PRESENT WORTH OF ALL COSTS $636,675

1 Assume 55% aggregate markup for non-capital costs

Water Cost Estimate 10-5-00.xls/W4-McCarthy-up



Order-of-Magnitude Cost Estimate
Alternative W4, Alternate Source (Municipal Water) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Ninemile Creek - Incremental Cost to Supply Day Rock, Black Cloud and Zanettiville up 
from McCarthy Intertie

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing well, 8-inch 1 EA $1,500 $1,500
8-inch Main - rural 5280 LF $40 $211,200
4-inch Main - rural 10 LF $29 $290
2-inch Main - rural 10 LF $15 $150
2-inch Lateral - rural 10 LF $15 $150
1-inch Lateral - rural 10 LF $14 $140
Residential water supply service & hookup 1 EA $1,500 $1,500
Pump station, complete, 0.18 - 0.25 MGD 2 EA $109,000 $218,000
Utility hookup fee 1 EA $50 $50
CONTINGENCY 30% $129,894
MOBILIZATION 10% $56,287
ADMINISTRATION 10% $61,916

SUBTOTAL, One-Time Costs $681,078

Replacement Costs
Pumps only, at 20 years 2 EA $15,000 $30,000
Markup 2 EA $8,250 $16,500 Note 1

SUBTOTAL, Replacement Costs $46,500

Present Value Factor (single future payment at 20 years, 7%) 0.26

PRESENT VALUE OF REPLACEMENT COSTS $12,090

TOTAL ESTIMATED PRESENT WORTH OF ALL COSTS $693,168

1 Assume 55% aggregate markup for non-capital costs

Water Cost Estimate 10-5-00.xls/W4-upper NM-up



Order-of-Magnitude Cost Estimate
Alternative W4, Alternate Source (Municipal Water) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Canyon Creek - Supply Gem, Frisco, Black Bear and Yellow Dog up from Woodland Park Intertie

Work Items
Est.

Quantity
Est.
Units

Est.
Cost/Unit

Est.
Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing well, 8-inch 1 EA $1,500 $1,500
8-inch Main - rural 16632 LF $40 $665,280 Note 1
8-inch Main - in town 500 LF $65 $32,500
4-inch Main - rural 10 LF $29 $290
2-inch Main - rural 10 LF $15 $150
2-inch Lateral - rural 10 LF $15 $150
1-inch Lateral - rural 10 LF $14 $140
Residential water supply service & hookup 1 EA $1,500 $1,500
Pump station, complete, 0.18 - 0.25 MGD 3 EA $109,000 $327,000
Utility hookup fee 1 EA $50 $50
CONTINGENCY 30% $308,568
MOBILIZATION 10% $133,713
ADMINISTRATION 10% $147,084

SUBTOTAL, One-Time Costs $1,617,925

Replacement Costs
Pumps only, at 20 years 3 EA $15,000 $45,000
Markup 3 EA $8,250 $24,750 Note 2

SUBTOTAL, Replacement Costs $69,750

Present Value Factor (single future payment at 20 years, 7%) 0.26

PRESENT VALUE OF REPLACEMENT COSTS $18,135

TOTAL ESTIMATED PRESENT WORTH OF ALL COSTS $1,636,060

1 Assume tie-in Burke Intake
2 Assume 55% aggregate markup for non-capital costs

Water Cost Estimate 10-5-00.xls/W4-CCup



Order-of-Magnitude Cost Estimate
Alternative W4, Alternate Source (Municipal Water) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Canyon Creek - Supply Gem, Frisco, Black Bear and Yellow Dog down from Burke Intake

Work Items
Est.

Quantity
Est.
Units

Est.
Cost/Unit

Est.
Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing well, 8-inch 1 EA $1,500 $1,500
8-inch Main - rural 14520 LF $40 $580,800 Note 1
8-inch Main - in town 500 LF $65 $32,500 Note 1
4-inch Main - rural 10 LF $29 $290
2-inch Main - rural 10 LF $15 $150
2-inch Lateral - rural 10 LF $15 $150
1-inch Lateral - rural 10 LF $14 $140
Residential water supply service & hookup 1 EA $1,500 $1,500
PRV station, 8-inch, w/ vault, complete 7 EA $35,000 $245,000 Note 1
Utility hookup fee 1 EA $50 $50
CONTINGENCY 30% $258,624
MOBILIZATION 10% $112,070
ADMINISTRATION 10% $123,277

SUBTOTAL, One-Time Costs $1,356,052

TOTAL ESTIMATED PRESENT WORTH OF ALL COSTS $1,356,052

1 Assume intertie to Woodland Park

Water Cost Estimate 10-5-00.xls/W4-CCdown



Order-of-Magnitude Cost Estimate
Alternative W4, Alternate Source (Municipal Water) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Moon Gulch

Work Items
Est.

Quantity
Est.
Units

Est.
Cost/Unit

Est.
Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing well, 8-inch 2 EA $1,500 $3,000
8-inch Main - in town 500 LF $65 $32,500
8-inch Main - rural 15840 LF $40 $633,600
4-inch Main - rural 20 LF $29 $580
2-inch Main - rural 20 LF $15 $300
2-inch Lateral - rural 20 LF $15 $300
1-inch Lateral - rural 20 LF $14 $280
Residential water supply service & hookup 2 EA $1,500 $3,000
Pump station, complete, 0.18 - 0.25 MGD 2 EA $109,000 $218,000
Utility hookup fee 2 EA $50 $100
CONTINGENCY 30% $267,498
MOBILIZATION 10% $115,916
ADMINISTRATION 10% $127,507

SUBTOTAL, One-Time Costs $1,402,581

Replacement Costs
Pumps only, at 20 years 2 EA $15,000 $30,000
Markup 2 EA $8,250 $16,500 Note 1

SUBTOTAL, Replacement Costs $46,500

Present Value Factor (single future payment at 20 years, 7%) 0.26

PRESENT VALUE OF REPLACEMENT COSTS $12,090

TOTAL ESTIMATED PRESENT WORTH OF ALL COSTS $1,414,671

1 Assume 55% aggregate markup for non-capital costs

Water Cost Estimate 10-5-00.xls/W4-Moon



Order-of-Magnitude Cost Estimate
Alternative W4, Alternate Source (Municipal Water) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Nuckols Gulch

Work Items
Est.

Quantity
Est.
Units

Est.
Cost/Unit

Est.
Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing well, 8-inch 2 EA $1,500 $3,000
8-inch Main - in town 500 LF $65 $32,500
8-inch Main - rural 5280 LF $40 $211,200
4-inch Main - rural 20 LF $29 $580
2-inch Main - rural 20 LF $15 $300
2-inch Lateral - rural 20 LF $15 $300
1-inch Lateral - rural 20 LF $14 $280
Residential water supply service & hookup 2 EA $1,500 $3,000
Pump station, complete, 0.18 - 0.25 MGD 2 EA $109,000 $218,000
Utility hookup fee 2 EA $50 $100
CONTINGENCY 30% $140,778
MOBILIZATION 10% $61,004
ADMINISTRATION 10% $67,104

SUBTOTAL, One-Time Costs $738,146

Replacement Costs
Pumps only, at 20 years 2 EA $15,000 $30,000
Markup 2 EA $8,250 $16,500 Note 1

SUBTOTAL, Replacement Costs $46,500

Present Value Factor (single future payment at 20 years, 7%) 0.26

PRESENT VALUE OF REPLACEMENT COSTS $12,090

TOTAL ESTIMATED PRESENT WORTH OF ALL COSTS $750,236

1 Assume 55% aggregate markup for non-capital costs

Water Cost Estimate 10-5-00.xls/W4-Nuckols



Order-of-Magnitude Cost Estimate
Alternative W4, Alternate Source (Municipal Water) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Terror Gulch

Work Items
Est.

Quantity
Est.
Units

Est.
Cost/Unit

Est.
Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing well, 8-inch 1 EA $1,500 $1,500
8-inch Main - in town 500 LF $65 $32,500
8-inch Main - rural 10560 LF $40 $422,400
4-inch Main - rural 10 LF $29 $290
2-inch Main - rural 10 LF $15 $150
2-inch Lateral - rural 10 LF $15 $150
1-inch Lateral - rural 10 LF $14 $140
Residential water supply service & hookup 1 EA $1,500 $1,500
Pump station, complete, 0.12 - 0.18 MGD 2 EA $79,000 $158,000
Utility hookup fee 1 EA $50 $50
CONTINGENCY 30% $185,004
MOBILIZATION 10% $80,168
ADMINISTRATION 10% $88,185

SUBTOTAL, One-Time Costs $970,038

Replacement Costs
Pumps only, at 20 years 2 EA $15,000 $30,000
Markup 2 EA $8,250 $16,500 Note 1

SUBTOTAL, Replacement Costs $46,500

Present Value Factor (single future payment at 20 years, 7%) 0.26

PRESENT VALUE OF REPLACEMENT COSTS $12,090

TOTAL ESTIMATED PRESENT WORTH OF ALL COSTS $982,128

1 Assume 55% aggregate markup for non-capital costs

Water Cost Estimate 10-5-00.xls/W4-Terror



Order-of-Magnitude Cost Estimate
Alternative W4, Alternate Source (Municipal Water) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Two Mile Creek

Work Items
Est.

Quantity
Est.
Units

Est.
Cost/Unit

Est.
Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing well, 8-inch 2 EA $1,500 $3,000
8-inch Main - in town 500 LF $65 $32,500
8-inch Main - rural 10560 LF $40 $422,400
4-inch Main - rural 20 LF $29 $580
2-inch Main - rural 20 LF $15 $300
2-inch Lateral - rural 20 LF $15 $300
1-inch Lateral - rural 20 LF $14 $280
Residential water supply service & hookup 2 EA $1,500 $3,000
Pump station, complete, 0.12 - 0.18 MGD 2 EA $79,000 $158,000
Utility hookup fee 2 EA $50 $100
CONTINGENCY 30% $186,138
MOBILIZATION 10% $80,660
ADMINISTRATION 10% $88,726

SUBTOTAL, One-Time Costs $975,984

Replacement Costs
Pumps only, at 20 years 2 EA $15,000 $30,000
Markup 2 EA $8,250 $16,500 Note 1

SUBTOTAL, Replacement Costs $46,500

Present Value Factor (single future payment at 20 years, 7%) 0.26

PRESENT VALUE OF REPLACEMENT COSTS $12,090

TOTAL ESTIMATED PRESENT WORTH OF ALL COSTS $988,074

1 Assume 55% aggregate markup for non-capital costs

Water Cost Estimate 10-5-00.xls/W4-Two



Order-of-Magnitude Cost Estimate
Alternative W4, Alternate Source (Municipal Water) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Lower Basin (Cataldo and Harrison) & Kingston

Work Items
Est.

Quantity
Est.
Units

Est.
Cost/Unit

Est.
Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing well, 8-inch 157 EA $1,500 $235,500
8-inch Main - rural 21120 LF $40 $844,800 Note 1
4-inch Main - rural 10560 LF $29 $306,240 Note 2
2-inch Main - rural 10560 LF $15 $158,400 Note 3
2-inch Lateral - in town 0 LF $26 $0
1-inch Lateral - in town 7850 LF $25 $196,250
2-inch Lateral - rural 0 LF $15 $0
1-inch Lateral - rural 7850 LF $14 $109,900
Residential water supply service & hookup 157 EA $1,500 $235,500
Utility hookup fee 157 EA $50 $7,850
CONTINGENCY 30% $628,332
MOBILIZATION 10% $272,277
ADMINISTRATION 10% $299,505

SUBTOTAL, One-Time Costs $3,294,554

TOTAL ESTIMATED PRESENT WORTH OF ALL COSTS $3,294,554

1 Assume up to 4 miles of main
2 Assume up to 2 miles of main
3 Assume up to 2 miles of main

Water Cost Estimate 10-5-00.xls/W4-LB&K



Order-of-Magnitude Cost Estimate
Alternative W5, Alternate Source (Groundwater) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Mullan

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing wells 1 EA $1,500 $1,500
Permit new wells 1 EA $100 $100
Drill, install & connect new wells 1 EA $7,800 $7,800
CONTINGENCY 20% $1,880
MOBILIZATION 10% $1,128
ADMINISTRATION 10% $1,241

SUBTOTAL, One-Time Costs $13,649

Per Annum Operating Costs
Annual sampling (analytical cost) 1 EA $75 $75

SUBTOTAL, Per Annum Costs $75

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $931

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $14,580

Water Cost Estimate 10-5-00.xls/W5-Mullan



Order-of-Magnitude Cost Estimate
Alternative W5, Alternate Source (Groundwater) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Gem, Frisco, Black Bear, Yellow Dog

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing wells 1 EA $1,500 $1,500
Permit new wells 1 EA $100 $100
Drill, install & connect new wells 1 EA $7,800 $7,800
CONTINGENCY 20% $1,880
MOBILIZATION 10% $1,128
ADMINISTRATION 10% $1,241

SUBTOTAL, One-Time Costs $13,649

Per Annum Operating Costs
Annual sampling (analytical cost) 1 EA $75 $75

SUBTOTAL, Per Annum Costs $75

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $931

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $14,580

Water Cost Estimate 10-5-00.xls/W5-CC-out



Order-of-Magnitude Cost Estimate
Alternative W5, Alternate Source (Groundwater) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Black Cloud, Zanettiville, Day Rock

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing wells 1 EA $1,500 $1,500
Permit new wells 1 EA $100 $100
Drill, install & connect new wells 1 EA $7,800 $7,800
CONTINGENCY 20% $1,880
MOBILIZATION 10% $1,128
ADMINISTRATION 10% $1,241

SUBTOTAL, One-Time Costs $13,649

Per Annum Operating Costs
Annual sampling (analytical cost) 1 EA $75 $75

SUBTOTAL, Per Annum Costs $75

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $931

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $14,580

Water Cost Estimate 10-5-00.xls/W5-Upper NM



Order-of-Magnitude Cost Estimate
Alternative W5, Alternate Source (Groundwater) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

McCarthy

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing wells 2 EA $1,500 $3,000
Permit new wells 2 EA $100 $200
Drill, install & connect new wells 2 EA $7,800 $15,600
CONTINGENCY 20% $3,760
MOBILIZATION 10% $2,256
ADMINISTRATION 10% $2,482

SUBTOTAL, One-Time Costs $27,298

Per Annum Operating Costs
Annual sampling (analytical cost) 2 EA $75 $150

SUBTOTAL, Per Annum Costs $150

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $1,862

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $29,159

Water Cost Estimate 10-5-00.xls/W5-Lower NM



Order-of-Magnitude Cost Estimate
Alternative W5, Alternate Source (Groundwater) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Silverton

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing wells 1 EA $1,500 $1,500
Permit new wells 1 EA $100 $100
Drill, install & connect new wells 1 EA $7,800 $7,800
CONTINGENCY 20% $1,880
MOBILIZATION 10% $1,128
ADMINISTRATION 10% $1,241

SUBTOTAL, One-Time Costs $13,649

Per Annum Operating Costs
Annual sampling (analytical cost) 1 EA $75 $75

SUBTOTAL, Per Annum Costs $75

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $931

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $14,580

Water Cost Estimate 10-5-00.xls/W5-Silverton



Order-of-Magnitude Cost Estimate
Alternative W5, Alternate Source (Groundwater) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Osburn

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing wells 1 EA $1,500 $1,500
Permit new wells 1 EA $100 $100
Drill, install & connect new wells 1 EA $7,800 $7,800
CONTINGENCY 20% $1,880
MOBILIZATION 10% $1,128
ADMINISTRATION 10% $1,241

SUBTOTAL, One-Time Costs $13,649

Per Annum Operating Costs
Annual sampling (analytical cost) 1 EA $75 $75

SUBTOTAL, Per Annum Costs $75

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $931

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $14,580

Water Cost Estimate 10-5-00.xls/W5-Osburn



Order-of-Magnitude Cost Estimate
Alternative W5, Alternate Source (Groundwater) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Moon Gulch

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing wells 2 EA $1,500 $3,000
Permit new wells 2 EA $100 $200
Drill, install & connect new wells 2 EA $7,800 $15,600
CONTINGENCY 20% $3,760
MOBILIZATION 10% $2,256
ADMINISTRATION 10% $2,482

SUBTOTAL, One-Time Costs $27,298

Per Annum Operating Costs
Annual sampling (analytical cost) 2 EA $75 $150

SUBTOTAL, Per Annum Costs $150

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $1,862

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $29,159

Water Cost Estimate 10-5-00.xls/W5-Moon



Order-of-Magnitude Cost Estimate
Alternative W5, Alternate Source (Groundwater) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Nuckols Gulch

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing wells 2 EA $1,500 $3,000
Permit new wells 2 EA $100 $200
Drill, install & connect new wells 2 EA $7,800 $15,600
CONTINGENCY 20% $3,760
MOBILIZATION 10% $2,256
ADMINISTRATION 10% $2,482

SUBTOTAL, One-Time Costs $27,298

Per Annum Operating Costs
Annual sampling (analytical cost) 2 EA $75 $150

SUBTOTAL, Per Annum Costs $150

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $1,862

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $29,159

Water Cost Estimate 10-5-00.xls/W5-Nuckols



Order-of-Magnitude Cost Estimate
Alternative W5, Alternate Source (Groundwater) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Terror Gulch

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing wells 1 EA $1,500 $1,500
Permit new wells 1 EA $100 $100
Drill, install & connect new wells 1 EA $7,800 $7,800
CONTINGENCY 20% $1,880
MOBILIZATION 10% $1,128
ADMINISTRATION 10% $1,241

SUBTOTAL, One-Time Costs $13,649

Per Annum Operating Costs
Annual sampling (analytical cost) 1 EA $75 $75

SUBTOTAL, Per Annum Costs $75

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $931

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $14,580

Water Cost Estimate 10-5-00.xls/W5-Terror



Order-of-Magnitude Cost Estimate
Alternative W5, Alternate Source (Groundwater) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Two Mile Creek

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing wells 2 EA $1,500 $3,000
Permit new wells 2 EA $100 $200
Drill, install & connect new wells 2 EA $7,800 $15,600
CONTINGENCY 20% $3,760
MOBILIZATION 10% $2,256
ADMINISTRATION 10% $2,482

SUBTOTAL, One-Time Costs $27,298

Per Annum Operating Costs
Annual sampling (analytical cost) 2 EA $75 $150

SUBTOTAL, Per Annum Costs $150

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $1,862

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $29,159

Water Cost Estimate 10-5-00.xls/W5-Two



Order-of-Magnitude Cost Estimate
Alternative W5, Alternate Source (Groundwater) Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Lower Basin (Cataldo and Harrison) & Kingston

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Abandon existing wells 157 EA $1,500 $235,500
Permit new wells 157 EA $100 $15,700
Drill, install & connect new wells 157 EA $7,800 $1,224,600
CONTINGENCY 20% $295,160
MOBILIZATION 10% $177,096
ADMINISTRATION 10% $194,806

SUBTOTAL, One-Time Costs $2,142,862

Per Annum Operating Costs
Annual sampling (analytical cost) 157 EA $75 $11,775

SUBTOTAL, Per Annum Costs $11,775

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $146,128

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $2,288,989

Water Cost Estimate 10-5-00.xls/W5-LB&K
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Order-of-Magnitude Cost Estimate
Estimated Composit Unit Costs
Coeur d'Alene Basin Human Health Feasibility Study

ITEMS UNITS UNIT COST
Alternative W2
Permanent signs - production and shipping signs $250
Permanent signs  - construction/installation person-hr $20
Yearly printing charges LS $100
Administrative Record (including 5-year reviews) LS $2,500
Program Admin & Support FTE $25,000
Alternative W3
Retrofit residences for in-line treatment EA $500
Chlorine Addition EA $750
HRO unit EA $750
Change-out instructions/plan EA $500
Printing costs LS $500
Arsenic filtration kit (semi-annual change-out) EA $50
Lead filtration kit (semi-annual change-out) EA $50
Annual HRO and chlorinator maintenance EA $100
Semi-annual sampling (analytical cost) EA $75
Alternative W4
8-inch Main - in town LF $65
4-inch Main - in town LF $49
8-inch Main - rural LF $40
4-inch Main - rural LF $29
2-inch Main - rural LF $15
2-inch Lateral - in town LF $26
1-inch Lateral - in town LF $25
2-inch Lateral - rural LF $15
1-inch Lateral - rural LF $14
Residential water supply service & hookup EA $1,500
Pump station, complete, 0.12 - 0.18 MGD EA $79,000 125 GPM
Pump station, complete, 0.18 - 0.25 MGD EA $109,000 174 GPM
Utility hookup fee EA $50
Rate payment, one-year EA $300
PRV station, 8-inch, w/ vault, complete EA $35,000
Pumps only, at 20 years EA $15,000
Markup EA $8,250 Assume 55% aggregate markup for non-capital costs

Alternative W5
Abandon existing well, 8-inch EA $1,500
Permit new wells EA $100
Drill, install & connect new well, 8-inch EA $7,800

Water Cost Estimate 10-5-00.xls/Unit Costs



Order-of-Magnitude Cost Estimate
Estimated Basis Costs - Drilling
Coeur d'Alene Basin Human Health Feasibility Study

ITEMS QUANT. UNITS UNIT COST EXTENDED COST
Mobilization 1 MOB $500 $500
Crew - hourly, standby, developing 8 MAN-HR $65 $520
Footage, 8-inch 100 FT $35 $3,500
Submersible Pump & Column, installed 1 EA $1,100 $1,100
Electrical, installed 1 EA $160 $160
Service piping, installed, 50 LF 1 EA $500 $500
Metering, installed 1 EA $340 $340
Screen, installed 1 EA $1,200 $1,200

Unit cost to drill (1) 100-foot new 8-inch well (rounded) $7,800

Grout, delivered1 1.5 CY $50 $75
Crew - disconnect well 2 MAN-HR $65 $130
Crew - remove pump & column 8 MAN-HR $65 $520
Crew - grouting 8 MAN-HR $65 $520
Crew - cut casing 2 MAN-HR $65 $130
Concrete cap, installed 1 EA $100 $100

Unit cost to abandon (1) 40-foot existing 8-inch well (rounded) $1,500

1Assume no short-loads

Water Cost Estimate 10-5-00.xls/Drilling



Order-of-Magnitude Cost Estimate
Alternative W3, Residential Treatment Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Unit Cost of Home Reverse Osmosis (HRO) Option

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Retrofit residences for in-line treatment 0 EA $500 $0
Chlorine Addition 0 EA $750 $0
HRO unit 0 EA $750 $0
Change-out instructions/plan 1 EA $500 $500
Printing costs 1 LS $500 $500
CONTINGENCY 10% $100
MOBILIZATION 10% $110
ADMINISTRATION 10% $121

SUBTOTAL, One-Time Costs $1,331

Per Annum Operating Costs
Arsenic filtration kit (semi-annual change-out) 0 EA $50 $0
Lead filtration kit (semi-annual change-out) 0 EA $50 $0
Annual HRO and chlorinator maintenance 0 EA $100 $0
Semi-annual sampling (analytical cost) 0 EA $75 $0

SUBTOTAL, Per Annum Costs $0

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $0

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $1,331

Water Cost Estimate 10-5-00.xls/W3-HRO_un



Order-of-Magnitude Cost Estimate
Alternative W3, Residential Treatment Costs Only
Coeur d'Alene Basin Human Health Feasibility Study

Unit Cost of Lead-only Filtration Option

Work Items
Est.

Quantity
Est.

Units
Est.

Cost/Unit
Est.

Total Cost

Costs do not include Alternative W2 (Public Information) costs.

One-Time Direct & Indirect Costs
Retrofit residences for in-line treatment 0 EA $500 $0
Chlorine Addition 0 EA $750 $0
HRO unit 0 EA $750 $0
Change-out instructions/plan 1 EA $500 $500
Printing costs 1 LS $500 $500
CONTINGENCY 10% $100
MOBILIZATION 10% $110
ADMINISTRATION 10% $121

SUBTOTAL, One-Time Costs $1,331

Per Annum Operating Costs
Arsenic filtration kit (semi-annual change-out) 0 EA $50 $0
Lead filtration kit (semi-annual change-out) 6 EA $50 $300
Annual HRO and chlorinator maintenance 0 EA $100 $0
Semi-annual sampling (analytical cost) 2 EA $75 $150

SUBTOTAL, Per Annum Costs $450

Present Value Factor (30 years, 7% net discount rate) 12.41

PRESENT VALUE OF 30 YEAR PER ANNUM COSTS $5,585

TOTAL ESTIMATED PRESENT WORTH OF ONE-TIME PLUS 30 YEAR PER ANNUM COSTS $6,916

Water Cost Estimate 10-5-00.xls/W3-Pbonlyfilter_un
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I&I

INFORMATION AND INTERVENTION COST ESTMATE DETAILS
FOR COMBINED SOIL, DRINKING WATER, DUST, AND FISH ALTERNATIVES (1)

Program
Unit Total

Qty Unit Cost (2) Cost

 
Health Intervention Program 1 YR $315,000 $2,880,000
Institutional Control Program 1 YR $50,000 $700,000

Total Cost $3,580,000

(1) Information and Intervention (I & I) costs are estimated for a Basin-wide program that addresses soil, drinking water,
      house dust, and fish. I&I includes the Lead Health Prevention Program and Insitutional Control Program.  Since I&I is
      a component of all alternatives (except no action), the total cost of the program has been split between the four
      media of concern as follows:

Health Intervention Program Institutional Controls Program I & I Total Costs
        - Soil - Residential Yards 35% ($1,008,000) 50% ($350,000) $1,358,000
        - Soil - Recreational Areas 6% ($173,000) 10% ($70,000) $243,000
        - Soil - Other Common Use Areas 6% ($173,000) 20% ($140,000) $313,000
        - Drinking Water 10% ($288,000) 20% ($140,000) $428,000
        - House Dust 35% ($1,008,000) $1,008,000
        - Fish 8% ($230,000) $230,000

(2) Program unit cost per year is derived from the proposed State of Idaho Plan.

Yearly for 60 years

Comments

Yearly for 15 years

Soil Cost Estimate 10-16-00 R4.xls
Disk ID: D98-006 10/18/200011:56 AM
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UNIT PRICE TOTAL UNIT Alternative Alternative Alternative Alternative

CODE  DESCRIPTION UNIT COST (1) D1 D2 D3a D3b COMMENTS
NONE -$            -$        

RELOCATION

Permanent House -$            -$        -$        -$        
*Assumed relocation costs would be considered 
under soil alternatives and are not duplicated here.

Temporary House 1,400$        1,400$    1,400$    

CAPPING
Synthetic Cap-Crawl Space Soil House 1,500$        1,500$    *Assumed 50/50 for sand versus synthetic.
Sand Cap-Crawl Space Soil House 2,200$        2,200$    

DECONTAMINATION
One Time Cleaning of Hard Surfaces House 600$           600$       600$       
On Demand Self-Checkout Vacuuming House -$           -$        -$       -$       * Cost Included in Vacuum Loan Program, see below.
Provision of Dust Mats House 59$             59$         59$         59$         
Cleaning of Heating/Cooling System House 500$           500$       500$       
Cleaning of Attic/Basement Dust House 200$           200$       

REMOVE/REPLACE
Carpet Removal & Replacement House 4,000$        4,000$    
Remove/Replace Soft Furniture House 1,500$        1,500$    

-$        60$         2,600$    $10,000

*Estimates do not include Lead Health Intervention 
Program or Vacuum Loan Program or tax, 
contingencies.

Alternative D1 = No Action
Alternative D2 = Information and Intervention, Vacuum Loan/Dust Mats
Alternative D3 = D2 + Extensive Cleaning

Notes:
(1) Refer to unit Cost Report in this Appendix for details on unit cost development.

TOTAL ESTIMATED COST PER HOUSE

Cost Per House Summary by Alternative - House Dust
Table Dust-1

COST PER HOUSE

Dust Cost Estimate 10-13-00.xls 1 of 1
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TOTAL RESIDENCES DIRECT TOTAL  
RESIDENCES AFFECTED COST COST COMMENTS

Lower Basin 1642 575 34,500$ 54,269$         Includes 30% Contingency
10% Administration

Kingston 1006 503 30,180$ 47,473$         and 10% mobilization

Side Gulches 640 442 26,520$ 41,716$         

Ninemile 265 183 10,980$ 17,272$         

Mullan 553 520 31,200$ 49,078$         

Osburn 1026 616 36,960$ 58,138$         

Silverton 376 233 13,980$ 21,991$         

Wallace 767 683 40,980$ 64,462$         
 Subtotal 3755

7,400$           
Real-Time Monitoring 
Equipment

$16,000 Vacuum Loan Program

$1,008,000

35% of Lead Health 
Intervention Program 
costs. NPV@15 years, 7%.

1,390,000$    Totals (rounded)
 

Alternative D1 = No Action
Alternative D2 = Information and Intervention, Vacuum Loan/Dust Mats
Alternative D3 = D2 + Extensive Cleaning

Notes:

The above cost opinion is in July 2000 dollars and does not include escalation, engineering,
construction management, financing costs or sales tax.  The order-of-magnitude level cost
opinion shown has been prepared for guidance in project evaluation from the information
available at the time of preparation.  The final costs of the project will depend on actual labor
and material costs, actual site conditions, productivity, competitive market conditions, final
project scope, final schedule and other variable factors.  As a result, the final project costs
will vary from those presented above.  Because of these factors, funding needs must be
carefully reviewed prior to making specific financial decisions or establishing final budgets.

(1) Direct Cost = Number of Residences x Applicable Cost per House (Table Dust-1)

Table Dust-2
Summary of Costs - House Dust Alternative D2

COMMUNITY

Dust Cost Estimate 10-13-00.xls 1 of 1
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TOTAL DIRECT COST(1)  
RESIDENCES D3a D3b D3c D3a D3b D3c COMMENTS

Lower Basin 1642 481 47 47 28,860$        122,200$     470,000$     976,927$     Includes 30% Contingency
10% Administration

Kingston 1006 472 15 15 28,320$        39,000$        150,000$     341,844$     and 10% mobilization

Side Gulches 640 320 61 61 19,200$        158,600$     610,000$     1,239,209$  

Ninemile 265 102 41 41 6,120$          106,600$     410,000$     822,239$     

Mullan 553 389 66 66 23,340$        171,600$     660,000$     1,344,821$  

Osburn 1026 597 10 10 35,820$        26,000$        100,000$     254,543$     

Silverton 376 190 22 22 11,400$        57,200$        220,000$     453,968$     

Wallace 767 574 55 55 34,440$        143,000$     550,000$     1,144,263$  
 Subtotal 3125 317 317

7,400$         
Real-Time Monitoring 
Equipment

$16,000 Vacuum Loan Program

$1,008,000

35% of Lead Health 
Intervention Program 
costs.  NPV@15 years,7%.

 7,610,000$  Totals (rounded)

Alternative D1 = No Action
Alternative D2 = Information and Intervention, Vacuum Loan/Dust Mats
Alternative D3 = D2 + Extensive Cleaning

Alternative D3a assumes vacuuum loan program only
Alternative D3b assumes extensive cleaning (no crawl space)
Alternative D3c assumes extensive cleaning (crawl space)

Notes:

The above cost opinion is in July 2000 dollars and does not include escalation, engineering,
construction management, financing costs or sales tax.  The order-of-magnitude level cost
opinion shown has been prepared for guidance in project evaluation from the information
available at the time of preparation.  The final costs of the project will depend on actual labor
and material costs, actual site conditions, productivity, competitive market conditions, final
project scope, final schedule and other variable factors.  As a result, the final project costs
will vary from those presented above.  Because of these factors, funding needs must be
carefully reviewed prior to making specific financial decisions or establishing final budgets.

(1) Direct Cost = Number of Residences x Applicable Cost per House (Table Dust-1)

COMMUNITY

Table Dust-3
Summary of Costs - House Dust Alternative D3

NUMBER OF RESIDENCES TOTAL COST

Dust Cost Estimate 10-13-00.xls 1 of 1
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I&I

INFORMATION AND INTERVENTION COST ESTMATE DETAILS
FOR COMBINED SOIL, DRINKING WATER, DUST, AND FISH ALTERNATIVES (1)

Program
Unit Total

Qty Unit Cost (2) Cost

 
Health Intervention Program 1 YR $315,000 $2,880,000
Institutional Control Program 1 YR $50,000 $700,000

Total Cost $3,580,000

(1) Information and Intervention (I & I) costs are estimated for a Basin-wide program that addresses soil, drinking water,
      house dust, and fish. I&I includes the Lead Health Prevention Program and Insitutional Control Program.  Since I&I is
      a component of all alternatives (except no action), the total cost of the program has been split between the four
      media of concern as follows:

Health Intervention Program Institutional Controls Program I & I Total Costs
        - Soil - Residential Yards 35% ($1,008,000) 50% ($350,000) $1,358,000
        - Soil - Recreational Areas 6% ($173,000) 10% ($70,000) $243,000
        - Soil - Other Common Use Areas 6% ($173,000) 20% ($140,000) $313,000
        - Drinking Water 10% ($288,000) 20% ($140,000) $428,000
        - House Dust 35% ($1,008,000) $1,008,000
        - Fish 8% ($230,000) $230,000

(2) Program unit cost per year is derived from the proposed State of Idaho Plan.

Yearly for 60 years

Comments

Yearly for 15 years

Soil Cost Estimate 10-16-00 R4.xls
Disk ID: D98-006 10/18/200011:56 AM



  LIFE CYCLE COST CALCULATION FOR FISH ALTERNATIVE - F3 

Annual Labor/Equipment/Materials Expenditures Fish Sampling Expenditure at Year XX

Interest Rate 7.00% Interest Rate 7.00%
Initial Investment $310,226 Initial Investment $389,000

Year Annual Cost Notes Interest Expense Balance Year Investment Factor Balance
1 $25,000 $21,716 $25,000 $306,942 0 $250,000 1.00 $250,000
2 $25,000 $21,486 $25,000 $303,428 1 $0 0.95 $0
3 $25,000 $21,240 $25,000 $299,668 2 $0 0.91 $0
4 $25,000 $20,977 $25,000 $295,644 3 $0 0.86 $0
5 $25,000 $20,695 $25,000 $291,340 4 $0 0.82 $0
6 $25,000 $20,394 $25,000 $286,733 5 $100,000 0.78 $78,000
7 $25,000 $20,071 $25,000 $281,805 6 $0 0.75 $0
8 $25,000 $19,726 $25,000 $276,531 7 $0 0.71 $0
9 $25,000 $19,357 $25,000 $270,888 8 $0 0.68 $0

10 $25,000 $18,962 $25,000 $264,850 9 $0 0.64 $0
11 $25,000 $18,540 $25,000 $258,390 10 $100,000 0.61 $61,000
12 $25,000 $18,087 $25,000 $251,477 11 $0 0.58 $0
13 $25,000 $17,603 $25,000 $244,081 12 $0 0.56 $0
14 $25,000 $17,086 $25,000 $236,166 13 $0 0.53 $0
15 $25,000 $16,532 $25,000 $227,698 14 $0 0.50 $0
16 $25,000 $15,939 $25,000 $218,637 15 $0 0.48 $0
17 $25,000 $15,305 $25,000 $208,941 16 $0 0.46 $0
18 $25,000 $14,626 $25,000 $198,567 17 $0 0.44 $0
19 $25,000 $13,900 $25,000 $187,467 18 $0 0.42 $0
20 $25,000 $13,123 $25,000 $175,590 19 $0 0.40 $0
21 $25,000 $12,291 $25,000 $162,881 20 $0 0.38 $0
22 $25,000 $11,402 $25,000 $149,282 21 $0 0.36 $0
23 $25,000 $10,450 $25,000 $134,732 22 $0 0.34 $0
24 $25,000 $9,431 $25,000 $119,163 23 $0 0.33 $0
25 $25,000 $8,341 $25,000 $102,505 24 $0 0.31 $0
26 $25,000 $7,175 $25,000 $84,680 25 $0 0.29 $0
27 $25,000 $5,928 $25,000 $65,608 26 $0 0.28 $0
28 $25,000 $4,593 $25,000 $45,200 27 $0 0.27 $0
29 $25,000 $3,164 $25,000 $23,364 28 $0 0.25 $0
30 $25,000 $1,636 $25,000 ($0) 29 $0 0.24 $0

30 $0 0.23 $0
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APPENDIX G
RESIDENTIAL SOIL REPOSITORY CONSTRUCTION

1  INTRODUCTION

As part of this study, potential repository sites for contaminated residential soil were evaluated
on the basis of criteria specific to the sites and areas. These criteria included haul distance, traffic
routes, 100-year flood plain location, available capacity, site layout, current use of the site, site
preparation requirements, etc. The study focused on six primary investigative areas:

•  Ninemile Creek
•  Canyon Creek
•  Kingston
•  Osburn
•  Mullan
•  Lower Basin

A preliminary site survey indicated that suitable repository locations were present in each of the
six areas. For the costing analyses required in this feasibility study, an average haul distance was
estimated for each of the area repositories. These estimated distances are provided in Table G-1.
In addition, based on available data, projected surface areas estimated for each of the
repositories. This data is also summarized in Table G-1. Information on estimated soil disposal
quantities for the various alternatives is provided with the cost estimates in Appendix F.

Brief discussions of the assumptions used in developing costs for constructing, operating, and
maintening the repositories are provided in the following subsections.

Although this analysis assumes that repositories dedicated to residential soil disposal would be
developed for each area of investigation, it is more likely that some of the areas would be served
by repositories developed for other cleanup actions. An overall goal for repository development
would be to construct as few repositories as necessary to minimize future land use restrictions
and long term operation and maintenance costs while still providing enough sites and capacity to
minimize initial hauling and capital costs. Since the majority of residential soil has lead
concentrations less than 3,000 ppm, another consideration would be the lower cost of
repositories for residential soil versus the much higher costs of repositories for highly
contaminated soil, waste rock, and mill tailings. Development and use of repositories will be
optimized during cleanup actions in the Basin to provide adequate disposal capacity, limit haul
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distances, and minimize costs while at the same time providing adequate levels of protectiveness.
The primary purpose of this analysis was to provide data for an order-of-magnitude cost estimate
that could be used to compare and evaluate cleanup alternatives.

2  SITE PREPARATION

Site preparation requirements were noted for each of the identified repository sites.
Consideration was given to requirements for clearing and grubbing, access road construction,
access restrictions (fencing), and surface water control.

3  MATERIAL PLACEMENT

During the construction of each regional repository, some segregation would be required for
materials removed under the remedial action. The material segregation would be based on
contamination levels of the materials removed under the remedial action. The least-contaminated
material would be used as a native material capping layer. Higher-concentrated materials would
be placed in the repository first. During construction of the site, if feasible, residential yards with
higher concentrations would be identified and removed with priority over the areas with lower
concentrations. Some stockpiling of the materials with lower concentrations would be required at
the repositories, but efforts would need to be made to reduce these stockpiles because of the lack
of available area at some of the repository sites.

4  CONSTRUCTION

Criteria for repository construction was given in the EPA Technical Memorandum No. 1
(URS Greiner and CH2M HILL 2000) in which Figure B-8 gives construction detail of a
“typical” regional repository. The technical memorandum discusses repositories for tailings from
mining operations. However, the repositories considered for this analysis would contain
materials from residential remedial actions, not tailings from mining operations, and these
materials would conceivably have a lower concentration of contamination than tailings.
Construction of the repositories according to the technical memorandum (multiple liners,
drainage layer, surface water collection system, etc.) would not be cost- or production-effective
nor required in achieving regulatory-compliant repository sites for materials from residential
remedial action. Under this analysis, liners would not be used in constructing repositories for
contaminated residential soils.

Materials from residential remedial actions would be placed at the repository sites in areas that
have been prepared for repository activities. Once the capacities of the repositories or the
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remedial actions within the Basin are completed the repositories would be prepared for capping.
Final grades for surface water management would be established using the lower-concentrated
materials from remedial actions. The side slope requirements, according to Technical
Memorandum No.1, would have a maximum steepness of 3H:1V to assist in reducing significant
soil erosion and enhance re-vegetation. Sites would be compacted once the final grades have
been established.

Prior to hydroseeding, cap materials placed from remedial actions would be examined to
determine whether they have enough organic substances to sustain re-vegetation. If these
materials would not sustain re-vegetation, an additional 1-foot layer of native soil would be
placed and compacted on top of the low-concentration materials removed during the remedial
actions. Final slopes would be maintained when placing the additional 1-foot soil layer. A fast-
growing, arid-resistant hybrid hydroseed would be used to accelerate re-vegetation and reduce
soil erosion.

5  SITE CLOSEOUT REQUIREMENTS

Once repository capacities have been reached or remedial actions needs have been met, final
grading and compaction would be completed on the footprints and side slopes. This would
reduce large areas of settlement in repositories. Sloping sides would assist in managing surface
water runoff. If necessary, runoff ditches surrounding repositories would be constructed to
control surface water runoff and route flows to nearby drainage systems.

6  POST-CLOSURE OPERATION AND MAINTENANCE REQUIREMENTS

Within the first year following closure, quarterly operations and maintenance (O&M) inspections
would be conducted. Once the first year inspections have been completed, there would be a
better understanding of specific O&M requirements at each repository. Frequency of O&M
should reduce after the first year. Re-vegetation of specific areas could be required depending
upon weather conditions and the restoration timeframe. Re-vegetation would comprise
hydroseeding within the repository site.

Post-closure O&M is assumed to continue for a period of 10 years. Costs for post-closure O&M
were assumed to be 10 percent of construction costs for the first year, 5 percent per year for
years 2 through 5, and 2.5 percent per year for years 6 through 10. For repositories that would
serve multiple investigative areas, total costs for construction and O&M were prorated among
the areas according to the estimated quantities of soils that would be generated.

Since there would be some potential for recontamination of residential areas, some of the
repositories would need to remain open for a period of time following completion of initial
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remedial actions within the Basin. For this analysis, the Osburn and Lower Basin repositories
were assumed to continue operations for 20 years after completion of initial remedial actions
within the Basin. Per-year costs for continued operation were assumed to be 10 percent of
construction costs for each year of the 20-year period of continued operation. The period of
continued operation would be followed by a 10-year O&M period with costs calculated in the
same manner as for other repository O&M costs. Costs for continued operation of these two
repositories were added to the total costs for soil remediation. Because O&M costs for the
Osburn and Lower Basin repositories were included in the total costs for continued operation of
these repositories, 10-year O&M costs for these repositorits were not estimated and added to
area-specific respository costs.

7  REFERENCE

URS Greiner and CH2M HILL. 2000. Draft Technical Memorandum No. 1, Candidate
Alternatives and Typical Conceptual Designs, Couer d'Alene River Basin Feasibility Study.
Prepared for USEPA. February 1.

Table G-1
Repository List

Repository/
Investigative Area

Haul Distance
(Miles)

Repository Surface Area
(Acres)

Ninemile Creek Area 2 15
Canyon Creek Area a 1 to 2 30
Kingston Area 10 20
Osburn Area b 0.5 to 4 70

Mullan Area 2 30
Lower Basin Area 10 30

a The Canyon Creek Area repository would provide disposal capacity for soils from the Canyon Creek and Wallace areas.
b The Osburn Area repository would provide disposal capacity for soils from the Osburn, Silverton, and Side Gulches areas.


	HUMAN HEALTH ALTERNATIVES TECHNICAL MEMORANDUM
	TABLE OF CONTENTS
	TABLES
	FIGURES
	APPENDIXES

	ACRONYMS AND ABBREVIATIONS
	EXECUTIVE SUMMARY
	EXECUTIVE SUMMARY�TABLE OF CONTENTS
	1  INTRODUCTION
	1.1  Purpose and Scope
	1.2  Feasibility Study Process
	1.3  Site Description
	1.4  Affected Media and Human Health Exposure Pathways
	1.5  Human Health Risk Summary

	2  REGULATORY ISSUES AND REMEDIATION GOALS
	2.1  Summary of Potential ARARs
	2.2  Remedial Action Objectives and Preliminary Remediation Goals
	2.3  General Response Actions

	3  SCREENING OF REMEDIAL TECHNOLOGIES
	4  REMEDIAL ALTERNATIVES
	4.1  Screening of Alternatives
	4.2  Description of Retained Alternatives

	5  DETAILED EVALUATION OF ALTERNATIVES
	5.1  Site-Specific Considerations
	5.2  Detailed Evaluation of Alternatives

	6  COMPARATIVE EVALUATION OF ALTERNATIVES
	7  REFERENCES
	TABLES
	FIGURES

	CHAPTER 1  INTRODUCTION
	1.1  PURPOSE AND SCOPE
	1.1.1  Human Health Emphasis
	1.1.2  State of Idaho and Mining Companies Alternatives

	1.2  FEASIBILITY STUDY PROCESS
	1.3  SITE HISTORY
	1.3.1  General Site History
	1.3.2  Bunker Hill Area History

	1.4  SITE DESCRIPTION
	1.4.1  Land Use and Communities
	1.4.2  Site Topography and Geology
	1.4.3  Summary of Basin Hydrogeology
	1.4.4  Climate
	1.4.5  Investigation Areas

	1.5  AFFECTED MEDIA AND EXPOSURE PATHWAYS
	1.5.1  Media and Pathways of Concern
	1.5.2  Contaminants of Concern
	1.5.3  Soil Exposure Pathways
	1.5.4  Drinking Water Exposure Pathway
	1.5.5  House Dust Exposure Pathway
	1.5.6  Fish Consumption Exposure Pathway
	1.5.7  Homegrown Vegetables Exposure Pathway

	1.6  HUMAN HEALTH RISK SUMMARY
	1.6.1  Basin-Wide Health Responses and Related Activities
	1.6.2  Ongoing Basin-Wide Human Health Programs
	1.6.3  Summary of Blood Lead Screening Surveys
	1.6.4  Human Health Risk Assessment
	1.6.5  Lead Risk Summary
	1.6.6  Non-Lead Metals Risk Summary

	1.7  REPORT ORGANIZATION
	TABLES
	FIGURES

	CHAPTER 2  REMEDIAL TECHNOLOGY SCREENING
	2.1  SUMMARY OF POTENTIAL ARARS
	2.1.1  General
	2.1.2  Solid, Hazardous, and Mining Waste ARARs

	2.2  REMEDIAL ACTION OBJECTIVES AND PRELIMINARY REMEDIATION GOALS
	2.2.1  Remedial Action Objectives
	2.2.2  Preliminary Remediation Goals

	2.3  GENERAL RESPONSE ACTIONS
	2.3.1  Soil, Drinking Water, and Dust
	2.3.2  Fish Consumption
	2.3.3  Homegrown Vegetables

	2.4  IDENTIFICATION AND SCREENING OF REMEDIAL TECHNOLOGIES AND PROCESS OPTIONS
	2.4.1  Screening of Remedial Technologies and Process Options
	2.4.2  Evaluation and Selection of Retained Technologies and Process Options

	TABLES

	CHAPTER 3  DEVELOPMENT AND SCREENING OF ALTERNATIVES
	3.1  DESCRIPTION AND SCREENING OF SOIL ALTERNATIVES
	3.1.1  Soil—No Action
	3.1.2  Soil—Information and Intervention
	3.1.3  Soil—Information and Intervention and Access Modifications
	3.1.4  Soil—Information and Intervention, Access Modifications, and Partial Removal �and Barriers
	3.1.5  Soil—Information and Intervention, Access Modifications, and Complete Removal
	3.1.6  Soil—Information and Intervention and Relocation

	3.2  DESCRIPTION AND SCREENING OF DRINKING WATER ALTERNATIVES
	3.2.1  Drinking Water—No Action
	3.2.2  Drinking Water—Public Information
	3.2.3  Drinking Water—Public Information and Community Treatment
	3.2.4  Drinking Water—Public Information and Residential Treatment
	3.2.5  Drinking Water—Public Information and Alternative Source, Public Water Utility
	3.2.6  Drinking Water—Public Information and Alternative Source, Groundwater
	3.2.7  Drinking Water—Public Information and Alternative Source, Import
	3.2.8  Drinking Water—Public Information and Relocation
	3.2.9  Drinking Water—Public Information and Multiple Alternative Sources

	3.3  DESCRIPTION AND SCREENING OF HOUSE DUST ALTERNATIVES
	3.3.1  House Dust—No Action
	3.3.2  House Dust—Information and Intervention and Vacuum Loan Program/Dust Mats
	3.3.3  House Dust—Information and Intervention, Vacuum Loan Program/Dust Mats, Interior Source Removal, and Capping/More Extensive Cleaning

	3.4  DESCRIPTION AND SCREENING OF FISH ALTERNATIVES
	3.4.1  Fish—No Action
	3.4.2  Fish—Information and Intervention
	3.4.3  Fish—Information and Intervention and Monitoring

	3.5  RETAINED ALTERNATIVES
	TABLES
	FIGURE

	CHAPTER 4  COMMUNITY- AND SITE-SPECIFIC CONSIDERATIONS AND ASSUMPTIONS
	4.1  SOIL
	4.1.1  Remediation of Recreational Areas
	4.1.2  Remediation of Soil in Residential Yards
	4.1.3  Remediation of Soil in Other Areas
	4.1.4  Availability and Location of Soil Repositories

	4.2  DRINKING WATER
	4.2.1  Available Data
	4.2.2  Water Supply
	4.2.3  Numbers of Residences Served by Private Unregulated Sources
	4.2.4  Number of Residences Requiring Remediation
	4.2.5  Availability of Suitable Alternative Aquifers
	4.2.6  Summary of Community- and Site-Specific Drinking Water Considerations

	4.3  HOUSE DUST
	4.3.1  Dust Lead Standard
	4.3.2  Sources of Lead
	4.3.3  Trends in Residential Dust Levels
	4.3.4  Number of Residences

	4.4  FISH CONSUMPTION
	TABLES
	FIGURE

	CHAPTER 5  DETAILED EVALUATION OF ALTERNATIVES
	5.1  INTRODUCTION TO EVALUATION CRITERIA
	5.1.1  Overall Protection of Human Health and the Environment
	5.1.2  Compliance with ARARs
	5.1.3  Long-Term Effectiveness and Permanence
	5.1.4  Reduction of Toxicity, Mobility, or Volume
	5.1.5  Short-Term Effectiveness
	5.1.6  Implementability
	5.1.7  Cost
	5.1.8  State Acceptance
	5.1.9  Community Acceptance

	5.2  DETAILED EVALUATION OF SOIL ALTERNATIVES
	5.2.1  Description and Evaluation of Soil Alternatives for Recreational Areas
	5.2.2  Description and Evaluation of Soil Alternatives for Remediation of Residential Yards
	5.2.3  Description and Evaluation of Soil Alternatives for Remediation of Other Areas

	5.3  DETAILED EVALUATION OF DRINKING WATER ALTERNATIVES
	5.3.1  Alternative W1—No Action
	5.3.2  Alternative W2—Public Information
	5.3.3  Alternative W3—Public Information and Residential Treatment
	5.3.4  Alternative W4—Public Information and Alternative Source, Public Water
	5.3.5  Alternative W5—Public Information and Alternative Source, Groundwater
	5.3.6  Alternative W6—Public Information and Multiple Alternative Sources

	5.4  DETAILED EVALUATION OF HOUSE DUST ALTERNATIVES
	5.4.1  Alternative D1—No Action
	5.4.2  Alternative D2—Information and Intervention and Vacuum Loan/Dust Mats
	5.4.3  Alternative D3—Information and Intervention, Vacuum Loan/Dust Mats, Interior Source Removal, and Capping/More Extensive Cleaning

	5.5  DETAILED EVALUATION OF ALTERNATIVES FOR FISH CONSUMPTION
	TABLES

	CHAPTER 6  COMPARATIVE EVALUATION OF ALTERNATIVES
	6.1  COMPARATIVE EVALUATION OF SOIL ALTERNATIVES
	6.1.1  Soil Alternatives—Overall Protection of Human Health and the Environment
	6.1.2  Soil Alternatives—Compliance with ARARs
	6.1.3  Soil Alternatives—Long-Term Effectiveness
	6.1.4  Soil Alternatives—Reduction of Toxicity, Mobility, or Volume
	6.1.5  Soil Alternatives—Short-Term Effectiveness
	6.1.6  Soil Alternatives—Implementability
	6.1.7  Soil Alternatives—Cost
	6.1.8  Soil Alternatives—State Acceptance
	6.1.9  Soil Alternatives—Community Acceptance

	6.2  COMPARATIVE EVALUATION OF DRINKING WATER ALTERNATIVES
	6.2.1  Drinking Water Alternatives—Overall Protection of Human Health and the Environment
	6.2.2  Drinking Water Alternatives—Compliance with ARARs
	6.2.3  Drinking Water Alternatives—Long-Term Effectiveness
	6.2.4  Drinking Water Alternatives—Reduction of Toxicity, Mobility, or Volume
	6.2.5  Drinking Water Alternatives—Short-Term Effectiveness
	6.2.6  Drinking Water Alternatives—Implementability
	6.2.7  Drinking Water Alternatives—Cost
	6.2.8  Drinking Water Alternatives—State Acceptance
	6.2.9  Drinking Water Alternatives—Community Acceptance

	6.3  COMPARATIVE EVALUATION OF HOUSE DUST ALTERNATIVES
	6.3.1  House Dust Alternatives—Overall Protection of Human Health and the Environment
	6.3.2  House Dust Alternatives—Compliance with ARARs
	6.3.3  House Dust Alternatives—Long-Term Effectiveness
	6.3.4  House Dust Alternatives—Reduction of Toxicity, Mobility, or Volume
	6.3.5  House Dust Alternatives—Short-Term Effectiveness
	6.3.6  House Dust Alternatives—Implementability
	6.3.7  House Dust Alternatives—Costs
	6.3.8  House Dust Alternatives—State Acceptance
	6.3.9  House Dust Alternatives—Community Acceptance

	6.4  COMPARATIVE EVALUATION OF FISH ALTERNATIVES
	6.4.1  Fish Alternatives—Overall Protection of Human Health and the Environment
	6.4.2  Fish Alternatives—Compliance with ARARs
	6.4.3  Fish Alternatives—Long-Term Effectiveness
	6.4.4  Fish Alternatives—Reduction of Toxicity, Mobility, or Volume
	6.4.5  Fish Alternatives—Short-Term Effectiveness
	6.4.6  Fish Alternatives—Implementability
	6.4.7  Fish Alternatives—Costs
	6.4.8  Fish Alternatives—State Acceptance
	6.4.9  Fish Alternatives—Community Acceptance

	TABLES

	CHAPTER 7  REFERENCES
	APPENDIX A  COMMUNITY DESCRIPTIONS
	TABLE OF CONTENTS
	COMMUNITY DESCRIPTIONS
	MULLAN
	BURKE/NINEMILE
	Ninemile Creek Communities
	Canyon Creek Communities

	WALLACE
	SILVERTON
	OSBURN
	SIDE GULCHES
	Nuckols Gulch
	Sunny Slopes
	Twomile Creek
	Terror Gulch
	Big Creek
	Moon Gulch
	Montgomery Gulch

	KINGSTON
	Kingston
	Pine Creek

	LOWER BASIN
	Cataldo
	Harrison

	REFERENCES

	TABLE A-1

	APPENDIX B  HUMAN HEALTH RISK ASSESSMENT SUMMARY INFORMATION
	TABLE OF CONTENTS
	HUMAN HEALTH RISK ASSESSMENT �EXECUTIVE SUMMARY
	HUMAN HEALTH RISK ASSESSMENT�CHAPTER 8—SUMMARY AND CONCLUSIONS
	HUMAN HEALTH RISK ASSESSMENT� SELECTED TABLES

	APPENDIX C  APPLICABLE OR RELEVANT AND  APPROPRIATE REQUIREMENTS (ARARS)
	TABLE OF CONTENTS
	TABLE C-1
	TABLE C-2
	TABLE C-3
	TABLE C-4

	APPENDIX D  EPA SOIL LEAD GUIDANCE
	OSWER DIRECTIVE #9355.4-12
	OSWER DIRECTIVE #9200.4-27P

	APPENDIX E  IMPLEMENTABILITY SCREENING OF POTENTIAL  TECHNOLOGIES AND PROCESS OPTIONS
	TABLE OF CONTENTS
	TABLE E-1
	TABLE E-2
	TABLE E-3

	APPENDIX F  ORDER-OF-MAGNITUDE COST ESTIMATES
	TABLE OF CONTENTS
	COST ESTIMATION METHODS AND ASSUMPTIONS
	SOIL COST ESTIMATES
	DRINKING WATER COST ESTIMATES
	DRINKING WATER COSTS BY ALTERNATIVE AND AREA
	DRINKING WATER COMPOSITE UNIT COSTS

	HOUSE DUST COST ESTIMATES
	FISH CONSUMPTION COST ESTIMATES

	APPENDIX G  RESIDENTIAL SOIL REPOSITORY CONSTRUCTION
	TABLE OF CONTENTS
	RESIDENTIAL SOIL REPOSITORY CONSTRUCTION
	1  INTRODUCTION
	2  SITE PREPARATION
	3  MATERIAL PLACEMENT
	4  CONSTRUCTION
	5  SITE CLOSEOUT REQUIREMENTS
	6  POST-CLOSURE OPERATION AND MAINTENANCE REQUIREMENTS
	7  REFERENCE

	TABLE G-1


